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PREFACE. 



It will be necessary to make a few remarks by way of 
Preface to this edition of Mr. Hardwich's treatise on 
Photography. The short compendium of general 
Chemistry has been omitted, because this Science can 
be better studied from the more comprehensive works 
on that subject which now abound. Indeed, a know- 
ledge of Chemistry is not essential to the practical 
Photographer, for it is only on very exceptional 
occasions that he will be called on to prepare any of his 
own Chemicals. At the same time it is deemed 
desirable to give a Vocabulary, mentioning the nature 
and properties of the various substances used in Photo- 
graphy, except when these are described in the body 
of the work. 

Further it will be observed, that all Hypothetical 
speculations, or suppositions, respecting the action of 
Light on certain bodies submitted to ijbs influence, have 
been expunged. Sometimes when an undoubted ex- 
planation could be given of certain phenomena, that 
explanation has been made so far as is consistent with 
well ascertained facts. 

The main object of the Editor has been to give 
practical instruction in our fascinating art, to lead 
up the novice from first principles to the higher 
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bxancHes, and to impress the value of care and exacti- 
tude in every operation. 

A considerable portion of Mr. Hardwich's practical 
instructions have been retained, simply because the 
Editor could not improve upon such examples of clear 
description and minute detail. For the rest^ he is 
content to rely on the verdict of his brother Photo- 
graphers. 

The Editor takes this opportunity of acknowledging 
his great obligations to several gentlemen for valuable 
hints, and to others for material assistance in the treat- 
ment of subjects with which they are more familiar 
than himself. 

George Dawson. 
!I^kg's College, Mrwury^ 1873. 
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ADDENDUM. 



Page 61, after line 11 — "The film must now be 
thoroughly washed.'' 
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The Art of Photography, which has now attained such 
perfection, and has become so popular amongst all 
classes, is pne of comparatively recent introduction. 

The word Photography means literally " writing by 
means of Light ; " and it includes all processes by which 
any kind of picture can be obtained by the chemical 
agency of Light, without reference to the nature of the 
sensitive surface upon which it acts. 

The philosophers of antiquity, although chemical 
changes due to the influence of Light were continually 
passing before their eyes, do not appear to have directed 
their attention to them. Some of the Alchemists in- 
deed noticed the fact that a substance termed by them 
" Horn Silver," which was Chloride of Silver which had 
undergone fusion, became blackened by exposure to 
Light ; but their ideas on such subjects being of the 
most erroneous nature, nothing resulted from the dis* 
covery. 

The first philosophical examination of the decom- 
posing action of Light upon compounds containing 
Silver was made by the illustrious Swedish chemist, 
Scheele, in the year 1777. It was remarked by him 
that the maximum chemical or decomposing effect of 
the spectrum lay near the violet part and gradually 
diminished towards the red. He also attributed the 
blackening of Chloride of Silver by light to the libera- 
tion of Chlorine and the formation of Hydrochloric 
acid. Both these statements have been proved to be 
true. Scheele's experiments terminated here, but they 
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do not seem to have attracted that attention which 
they deserved. In fact, they were looked upon as 
more curious than useful. 

Earliest application of these Facts to purposes of Art, 
—The first attempts to render the blackening of Silver 
Salts by Light available for artistic purposes were 
made by Wedgwood and Davy, and published in 1802. 
•But it is evident that the experiments must have been 
made several years previously, as Wedgwood had been 
dead several years before that date. A sheet of 
white paper or of white leather was saturated with a 
solution of Nitrate of Silver, and the shadow of the 
figure intended to be copied projected upon ^t. Under 
these circumstances the part on which the shadow fell 
remained white, whilst the surrounding exposed parts 
gradually darkened imder the influence of the sun's 
rays. 

Unfortunately these and similar experiments, which 
appeared at the outset to promise well, were checked 
hj the experimentalists being unable to discover any 
means of fixing the pictures, so as to render them inde- 
structible by diffused Light. . The unchanged Silver 
Salt being permitted to remain in the white portions of 
the paper, naturally caused the proofs to blacken in 
every part, unless carefully preserved in the dark. 

It is singular that these distinguished philosophers, 
finding leather to be the most sensitive medium, did 
not hit on the cause, viz.. Tannin or Gallic acid. 

The sensitive surfaces employed by Wedgwood and 
Pavy could not be impressed in the Camera, although, 
it would appear, the attempt was made. Davy, how- 
ever, succeeded in getting a faint impression in the 
solar microscope, where the image was much condensed 
in size. 

Wedgwood and Davy's plan of throwing the shadow 
of the object to be copied on to a medium sensitive to 
Light forcibly reminds us of the origin of Portrait 
painting as given by an ancient Roman writer. 

'^ Corinthi puella, capta amore juvenis, illo abeunte 
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peregre, uinbram ex &cie ejus ad lucernam in pariete* 
lineis circumscripsit. Talis picturse fuit origo." 

Whether this was the origin of painting or not is a 
matter which cannot now be determined ; but we know, 
from authentic evidence, that this was exactly the plan 
adopted bj Wedgwood and Davy in their earlier ex- 
periments on Photography. The only difference is, 
that these eminent Philosophers used Nature's pencil 
to delineate the object, and not a crayon worked by 
hand. 

. Introduction of the Cctmera Obscura, and other Im- 
provements in Photography, — The " Camera Obscura," 
or darkened chamber, by means of which a luminous 
image of an object may be formed, was invented by 
Baptista Porta, of Padua; but the preparations em- 
ployed by Wedgwood were not sufficiently sensitive to 
be easily affected by the subdued light of that instru- 
ment. 

In the year 1814, however, twelve years subsequent 
to the publication of Wedgwood's paper, M. Ni^pce. of 
Ch^ons, having directed his attention to the subject, 
succeeded in perfecting a process in which the Camera 
could be employed, although the sensibility was still so 
low that an exposure of some hours was required to 
produce the effect. 

In the process of M. Ni^pce, which was termed 
" Heliography," or " si\n-drawing," the use of the Silver 
Salts was discarded, and a resinous substance, known 
as ** Bitumen of Judaea," substituted. This resin was 
smeared on the surface of a metal plate, and exposed 
to the luminous action. The light in acting upon it So 
changed its properties, that it became insoluble in cer- 
tain essential oils. Hence, on subsequent treatment 
with the oleaginous solvent, the shadows dissolved 
away, and the Ughts were represented by the unaltered 
resin remaining on the plate. 

There are several specimens of Ni^pce's original 
process in the British Museum ; some of which also 
show his attempts at etching by the same process* 
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' The Discoveries of M. Daguerre. — ^MM. Niepce and 
Daguerre appear at one time to have been associated 
as partners, for the purpose of mutually prosecuting 
their researches ; but it was not until after the death 
of the former, viz. in 1839, that the process named the 
Daguerreotype was given to the world. Daguerre was 
dissatisfied with the slowness of action of the Bitumen 
sensitive surface, and directed his attention mainly to 
the use of the Salts of Silver, which are thus again 
brought before our notice. 

Even the earlier specimens of the Daguerreotype, 
although far inferior to those subsequently produced, 
possessed a beauty which had not been attained by any 
Photographs prior to that time. 

The sensitive plates of Daguerre were prepared by 
exposing a silvered tablet to the action of the vapour 
of Iodine^ so as to form a layer of Iodide of Silver 
upon the surface. By a short exposure in the Camera 
an effect was produced, not visible to the eye, but ap- 
pearing when the plate was subjected to the vapour of 
Mercury. This feature, viz., the production of a 
latent image upon Iodide of Silver, with its sub- 
sequent development by a chemical reagent, is one of 
the first importance. Its discovery at once reduced 
the time of taking a picture jfrom hours to minutes, and 
promoted the utility of the Art. 

Daguerre also succeeded in partially fixing his 
proofs by removal of the unaltered Iodide of Silver 
from the shadows ; but it was not till some years after- 
wards that attention was called to Herschers researches 
otl the Hyposulphites. These contributions to Chemi- 
cal science were published in the course of the year 
1821, in "The Edinburgh Philosophical Journal." 
He not only investigated the Chemical composition of 
the soluble Hyposulphites, but also their power of dis*- 
solving the Haloid Salts of Silver, within certain limits, 
when double salts were formed. These also he chemi- 
cally formulated and described. Strange as it may 
appear, Herschers discoveries escaped the attention of 
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our early Daguerreotjpists and workers by the Talbo- 
type process. 

On a means of Midtiplt/tng Photographic ImpressionSf 
and other Discoveries of Mr, Fox To/6o<.— The first 
communication made to the Royal Society by Mr. Fox 
Talboty in January 1889, related to the preparation of 
a more sensitive paper than had been previously known, 
and also to a method of fixing the pictures by common 
Salt. It was directed that the paper should be first 
dipped in Solution of Chloride of Sodium, and then in 
Nitrate of Silver. By proceeding in this way a white 
substance termed Chloride of Silver is formed, more 
sensitive to light than the Nitrate of Silver originally 
employed by Wedgwood and Davy. The object is 
laid in contact with the prepared paper, and being 
exposed to light, a copy is obtained, which is Negative, 
—id est, with the light and shade reversed. The dis- 
covery of a way of fixing these Negatives was of great 
importance, as it not only rendered them unalterable by 
Hgbt, but it further allowed of their being used to 
obtain copies having the light and shade correct, or 
Positive copies, which was efFected by laying the 
Negative over a second sheet of prepared sensitive 
paper, so as to allow the sun's light to pass through the 
transparent parts. Under these circumstances, when 
the Negative is raised, a natural representation of the 
object is found below, the tints having been again 
reversed by the second operation. 

This production of a Negative Photograph, from 
which any number of Positive copies may be obtained, 
is a cardinal point in Mr. Talbot's invention, and one 
of great importance. 

Another most important discovery was that of the 
existence of an invisible image imjnressed on the paper 
by a much shorter exposure to light than was necessary 
to produce a visible one, and capable of being after- 
ward^ rendered visible. Mr. Talbot took out a patent 
for a process of this kind in 1841. Mr. Brayley had^ 
however, as early as 1839, described in a lecture at the 
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London Institution a similar method communicated to 
him by the Key. Mr. Reade. Mr. Talbot's process was^ 
however, a decided advance on the former, in con- 
sequence of his employing Acetic Acid to check action 
not due to light. In this process, a sheet of paper is 
first coated with Iodide of Silver by soaking it alter- 
nately in Iodide of Potassium and Nitrate of Silver ; 
it is then washed with solution of Gallic Acid, con- 
taining Nitrate of Silver and Acetic Acid (sometimes 
termed Gallo-Nitrate of Silver), by which the sen- 
sibility to light is greatly augmented. An exposure in 
the Camera of some seconds or minutes, according to 
the brightness of the light, impresses an invisible image, 
which is brought out by treating the plate with a fresh 
portion of the mixture of Gallic Acid, Nitrate of Silver, 
and Acetic Acid employed in exciting. 

On the use of Glass Plates to retain sensitive Films, — 
The principal defects in the Calotj^e process are attri^ 
butable to the coarse and irregular structure of the 
fibre of paper, even when manufactured with the 
greatest care, and expressly for Photographic purposes. 
In consequence of this, the same amount of exquisite 
definition and sharpness of outline as that resulting 
from the use of metal plates cannot be obtained. 

We are indebted to Sir John Herschel for the first 
employment of glass plates to receive sensitive Photo- 
graphic films. 

The Iodide of Silver may be retained upon the glass 
by means of a layer of Albumen or white of egg, as 
proposed by M. Niepce de Saint- Victor, nephew to the 
original discoverer of the same name. 

A more important improvement still was the employ -» 
ment of '* Collodion ^ for a similar purpose. 

Collodion is an ethereal solution of Pyroxyline, a 
weakly explosive variety of Gun-cotton. On evapora- 
tion it leaves a transparent layer, resembling gold- 
beater's skin, which adheres to the glass with, some 
tenacity. M. Le Grey, of Paris, originally suggested 
that this substance might perhaps be rendered available 
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in Photography, but our own countryman, . the laW 
Mr. Archer, was the first to carry the idea out prac- 
tically. In a communication to " The Chemist," in the 
autumn of 1851, this gentleman gave a description of 
the Collodion process much as it now stands ; at the 
same time proposing the substitution of Pyro-gallic 
Acid for the Gallic Acid previously employed in 
developing the image. 

At that period no idea could have been entertained 
of the stimulus which this discovery would render to 
the progress of the Art ; but experience has now 
abundantly demonstrated that, as far as all qualities 
most desirable in a Photographic process are coDcerned, 
none at present known can excel, or perhaps equal, the 
Collodion process. 

Parallel with the above Photographic discoveries 
were others in a different direction, and these, at the 
present day, are exercising a vast influence on com- 
mercial Photography. In the year 1839, Mr. Mungo 
Ponton announced to "The Royal Scottish Society of 
Arts" that Bichromate of Potash might be used to 
sensitize paper. The parts exposed to light became of 
a dark orange tint, which was insoluble in water; while 
the yellow colour, not acted on by light, could be 
removed by washing in water. 

The full significance of this discovery was not appre- 
ciated till Mr. Fox Talbot afterwards showed that it 
was only in combination with organic matter that this 
salt was sensitive to light at all. In the year 1852 he 
took out a patent for the use of a Bichromate and 
Grelatine for a new process of engraving on steel. This 
is the foundation of almost all the Photo-engraving 
and Photo- lithographic processes of the present day, 
besides others of still greater importance in Photographic 
printing. 

In 1855 M. Poitevin patented a Carbon printing 
process founded on this principle. He dabbed over a 
sheet of paper a mixture of Bichromate of Potash, Gum 
Arabici and finely divided charcoal. When dry^ it was 
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exposed to light under a negative, and then placed in 
water. The parts unacted on by light were washed 
away, leaving the white paper exposed. The rest 
remained unchanged. This was the first Carbon- 
printing process, which, by judicious improvements, 
bids fair to supersede sun-printing by means of the 
salts of Silver. 

When a large number of prints are required, no mode 
is comparable to the Collo-type process, which has now 
reached a high state of perfection. By this method the 
half-tones of a Negative are most perfectly rendered, 
while the rapidity of production is vastly increased. 
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PRELmiNAEY EXPERIMENTS. 

THE ACTION OF LIGHT OM THE SALTS OF SILVER 
USED IN PHOTpaRAPHY. 

Nitrate of Silver, — ^The Nita»te of Silver is one 
of the most permanent of the Silver Salts. It may be 
preserved unchanged in the crystalline form, or in 
solution in distilled water, for an indefinite length of 
time, even when constantly exposed to the light of 
day. 

Nitrate of Silver may, however, be rendered sus-. 
ceptible to the influence of Light, by adding to its 
solution organic matter, vegetable or animal. The 
phenomena produced in this case are well illustrated by 
dipping a sheet of white paper in solution of Nitrate of 
Silver, and exposing it to the direct rays of the sun ; 
it slowly darkens, until it becomes nearly black. The 
stains upon the skin produced by handling Nitrate of 
Silver are caused in the same way, and are seen most 
evidently when the part has been exposed to light. 

The varieties of organic matter which especially 
&cilitate the blackening of Nitrate of Silver are such as 
tend to absorb Oxygen ; hence pure vegetable fibre, free 
from Chlorides, such, for instance, as the Swedish filter- 
ing-paper, is not rendered very sensitive by being 
simply brushed with solution of the Nitrate, but a 
little grape sugar added soon determines the decompo- 
sition. 

B 
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Decomposition of Chloride, Bromide, and Iodide of 
Silver by Light. — ^Pure Chloride of Silver prepared in 
the moist way changes slowly from white to violet on 
exposure to light. Bromide of Silver becomes of a 
grey colour, but it is less affected than the Chloride, 
lo^de of SUver (if free from excess of Nitrate of Silver) 
does not alter in appearance by exposure even to the 
sun*s rays, but retains its yellow tint unchanged. Of 
these three compounds therefore, Chloride of Silver is 
the most visibly acted on by light, and papers prepared 
with this salt will become far darker on exposure, 
than others coated with Bromide or Iodide of Silver. 

There are certain conditions which render the action 
of light upon the Chloride of Silver more decided. 
These are, first, an excess of a soluble salt of Silver such 
as the Nitrate, and second, the presence of organic 
inatter. Pure Chloride of Silver would be useless 
as a Photographic agent, but a Chloride with excess 
of Nitrate takes a strong impression. Even Iodide of 
Silver, ordinarily unaffected, is darkened by light 
when moistened with a solution of the Nitrate of 
gilver. 

' Organic matter combined with Chloride and Nitrate' 
of Silver gives a still higher degree of darkening in the 
solar ray, and in this way Photographic printing papers 
are prepared. 

Action of Light upon Organic Compounds of Silver, — 
On adding diluted Albumen, or white of egg, to solu- 
tion of Nitrate of Silver, a flocculent deposit forms, 
which is a compound of the animal matter with Oxide 
of Silver, and is known as " Albuminate of Silver." 
This substance is at first white, but on exposure to 
light it assumes a brick-red colour. 

Caseine, the animal principle of milk, is precipitated 
by Nitrate of Silver, the product behaving in the same 
manner as the Albuminate when exposed to light. 
Gelatine does not precipitate Nitrate of Silver ; but if 
a sheet of transparent Gelatine be allowed to imbibe a 
solution of the Nitrate, they enter into combination and 
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the product becomes of a clear ruby-red tint on expo- 
sure to light. 

Many other organic compounds of Silver are 
darkened by light. The white Citrate of Silver 
dianges to a red colour. Glycyrrhizin, the Sugar of 
Liquorice, also forms a white compound with Oxide of 
Silver, which becomes brown or red in the sun's rays. 

SlifPLE EXPERIMENTS ILLUSTRATING THE ACTION OF LIGHT 
UPON A SENSITIVE LAYER OF CHLORIDE OF SILVER 
ON PAPER. 

In the performance of the most simple experiments 
on the decomposition of Silver Salts by Light, the 
student may employ ordinary test-tubes, in which small 
quantities of the two liquids required for the double 
decomposition may be mixed together. 

When however concentrated solutions are used in this 
way, the insoluble Silver Salt falls in dense and clotted 
masses, which, exposed to the sun's rays, quickly 
blacken on the exterior, but the inside is protected, 
and remains white. It is of importance therefore in 
Photography that the sensitive material should exist in 
the form of a surface, in order that the various par- 
ticles of which it is composed may each one indivi- 
dually be brought into relation with the disturbing 
force. 

Full directions for the preparation of sensitive 
Photographic paper are given farther on. The 
following is the theory of the process : — A sheet of 
paper is treated with solution of Chloride of Sodium 
or Ammonium, and subsequently with Nitrate of 
Silver ; hence results a formation of Chloride of Silver 
in a fine state of division, with an excess of Nil^ate of 
Silver, since the Silver bath is applied after t^e salting 
sc^ution, and is made purposely of a greater strength. 

Illustrative Experiment No, I, — Place a square of 
sensitive paper, prepared as above, in the direct rays of 
the sun, and observe the gradual process of darkening 

b2 
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i^hich takes place ; the surfkce passes throngli a Ta- 
riety of cbanges in colour until it becomes of a deep 
chocolate-brown. If the light is tolerably intense, the 
brown shades are probably reached in from three to 
fiye minutes ; but the sensibility of the paper, and alio 
the nature of the tints, will vary much with the cha- 
racter of the organic matter present. 

Experiment No, II, — ^Lay a device cut from black 
paper upon a sheet of sensitive paper, and compress the 
two together by means of a sheet of glass. After a 
proper length of exposure the figure will be exactly 
copied with the tint reversed : the black paper protect- 
ing the sensitive Chloride beneath, produces a white 
figure upon a dark ground. 

Experiment No. Ill, — ^Repeat the last experiment, 
substituting a piece of lace or gauze- wire f6r the paper 
device. This is intended to show the minuteness with 
which objects can be copied, since the smallest filament 
will be distinctly represented. 

Experiment No. IV, — Take an engraving in whidi 
the contrast of light and shade is tolerably well marked, 
and having laid it closely in contact with the sensitive 
paper, expose as before. This experiment shows that 
the surfkce darkens in degrees proportionate to the 
intensity of the light, so that the half shadows of the 
engraving are accurately maintained, and a pleasing 
gradation of tone is produced. 

In the darkening of Photographic papers, the action 
of the light is quite superficial, and although the blade 
colour may be intense, yet the amount of reduced 
Silver which forms it is so small that it cannot be o(m- 
veniently estimated by chemical reagents. It becomes 
therefore of great importance in preparing sensitive 
paper to attend to the condition of the surface layer of 
particles, the action rarely extending to those beneath. 
The use of Albumen, Gelatine, etc., which will be ex- 
plained hereafter, has reference to this amongst other 
advantages, and secures a better and more sharply 
defined print. 
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The action of Light on CUoride of Silver may be 
stodied by suspending pare Chloride of Silver in dis- 
tilled water and exposing to the sun's rays for several 
day& When the process of darkening has proceeded to 
some extent the supernatant liquid will be found to 
contain Hydrochloric Acid formed by the disengaged 
Chlorine combining with the Hydrogen of the water. 
Whether a complete separation of the two elements 
Chlorine and Silver can thus be effected by prolonged 
^[posure to actinic light is a disputed question which 
need not be discussed here. 

Experiments illustrating the Formation of an Invisible 
Image, — ^Take a sheet of sensitive paper, prepared with 
Iodide of Silver (for details see Talbotjrpe), and 
having divided it into two parts, expose one of them to 
the luminous ra3r8 for a few seconds. No visible decom- 
position takes place, but on removing the pieces to a 
room dimly illuminated, and brushing with a solution 
of Gallic Acid J a manifest difference will be observed; 
the one being unaffected, whilst the other darkens 
gradually until it becomes black. 

Experiment IL'^— A prepared sheet is shielded in cer- 
tain parts by an opaque substance, and then after the 
requisite exposure, which is easily ascertained by a few 
trials, treated with the Gallic Acid as before ; in this 
case the protected part remains white, whilst the other 
darkens to a greater or less extent. In the same way, 
copies of leaves, engravings, etc., may be made, very 
eorrect in the shading, and much resembling those pro- 
duced by the prolonged action of light alone upon the 
Chloride of Silver, 

A great economy of time is effected by employing a 
substance like Gallic Acid to develop or bring out to 
view an invisible image, in preference to forming the 
picture by the direct action of light, imassisted by a 
developer. This is well shown in the results of some 
experiments conducted by M. Claudet in the Daguerreo- 
type process : he found that with a sensitive layer of 
Bromo-Iodide of Silver, an intensity of light three 
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thousand times greater was required if the use of a 
developer was omitted, and the exposure continued' 
imtil the picture became visible upon the plate. 
' To increase the sensitiveness of Photographic pre**- 
parations is a point of great consequence ; and indeed, 
when the Camera is used, from the low intensity of ihe 
luminous image formed in that instrument, no other 
plan than the one above described would be practicable. 
Hence the advancement, and indeed the very origin, of 
the Photographic Art, may be dated from the first dis- 
covery of a process for bringing out to view an invisible 
image by means of a reducing agent. 

Developing or reducing Agents, — These are all deoxy- 
dizing substances of a more or less powerful kind. 
Hence it is presumed that they act by virtue of this 
power of removing oxygen from compound bodies, 
under certain conditions. The developers used in Pho-p 
tography are Gallic and Pyrogallic Acids, and Proto- 
sulphate of Iron. Their preparation and properties are 
described in the Vocabulary of Chemicals imder their 
respective headings. 

- It must not be supposed, however, that all images 
developed on Salts of Silver are necessarily metallic 
In many instances the reduction seems to stop short of 
this, resulting in a compound intermediate between 
silver and the original salt. This is especially the case 
when organic compounds of silver form the sensitive 
medium. 

Presence of Free Acids, etc, in DevelopTnent. — Acids 
exercise a retarding effect upon the reduction of Salts 
of Silver by the developing^agents, and especially acids, 
like Nitric or Sulphuric Acid, which have strong 
affinities for bases. Solution of Pyrogallic Acid mixed 
with Nitrate of Silver produces a deposit immediately, 
and Salts of Iron will also separate Silver before long ; 
but if a little Acetic Acid be previously added, the pre- 
cipitation is more gradual, and when both solutions are 
strongly acidified with Nitric Acid, it is for a time sus- 
pended. On the other hand, alkaline liquids produce 
sa opposite e^ect, and favour quick reduction. 
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• Fixing Agents. — A sensitive layer of X^hloride or 
Iodide of SUver on which an image may be formed^ 
either with or without the aid of a developing agent» 
must pass through further treatment in order to render 
it indestructible by diffused light. The image itself in 
sufficiently permanent, and cannot be said, in correct 
language, to need Jixing; but the unchanged Silver Salt 
which surrounds it, being still sensitive to light, tendg 
to be decomposed in its turn, and by darkening, to 
obliterate the picture. 

In order that any body may be employed with sue* 
cess as a fixing agent, it is required not only that it 
should dissolve unchanged Chloride or Iodide of Silver^ 
but that it should produce no injurious effect upon the 
image. A solvent action upon the image is most liable 
to happen when the agency of light alone, without a 
developer, has been employed : in that case the darkened 
surface, not being reduced perfectly to the metallic 
^tate, remaind soluble to a certain extent in the fixing 
liquid. 

Ammonia. — Ammonia dissolves Chloride of Silver 
readily, but not Iodide of Silver : hence its use is 
necessarily confined to the direct sun proofs upon 
paper. Even these, however, cannot advantageously b9 
fixed in Ammonia unless a deposit of Gold has been 
previously produced upon the surface by a process of 
*^ toning," presently to be explained ; an unpleasant red 
tint is always caused by Ammonia acting upon the 
darkened material of a sun picture as it comes from 
the printing-firame. 

Tlie principal objections to the use of Ammonia. as a 
fixing agent are its pungent odour, and alsu the fact that 
it is scarcely strong enough in its affinities to dissolve 
the Oxide of Silver when associated with Albumen an4. 
similar bodies. 

Chloride and Iodide as Fixing Agents. — The Chloridetf 
of Potassium, Ammonium, and Sodium possess the pro^ 
perty of dissolving a small portion of Chloride of Silveie;. 
In the just of solution a double salt is formed, a com^ 
pound of Chloride of Sodium with CVAoxv3l!^ oi %s^^^ 
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"Mriiich may be erj^stallized out by allowing ihe Hquicltc^; 
evaporate spontaneously. The earlier PbotograpWt- 
•employed a saturated solution of common Salt £ar fixing • 
paper prints ; but the fixing action of the Alkaline CUo- 
Tide is very alow and imperfect. • c 

The Iodide of Potasffium ha9 been used as a fixing: 
agent fer Iodide of Silver. It dissolves it by forming-a > 
double salt in the manner before described. 
' It is important to remark in the solution of the inao** : 
lubie Silver Salts by Alkaline Chlorides, Iodides, etc^ 
that the amoxmt dissolved is not in proportion to the^ 
qvantity of the solvent, but to the degree of concentra* 
tion of its aqueous solution. The reason is that t^ 
double salt formed is decomposed by a large quantity of 
water. Hence it is only a saturated solution of Chlo- 
iride of Sodium which possesses any considerable poweir 
of fixing ; and with the Iodide of Potassium the same 
rule holds good — ^the stronger the solution the more 
iodide of Silver will be taken up by a given weight 
The addition of water produces milkiness and a deposit 
X>f the Silver Salt previously dissolved. 

Hyposulphite of Soda as a Fixtr^g Agent — HyposuU 
phite of Soda is an energetic solvent of the haloid silver 
salts, and is the Salt most commonly used by photo- 
graphers for the purpose of fixing images. When Hjrpo- 
'sulphite of Soda is used for fixing negative images no 
precautions need be taken to keep it from firee acid and 
consequent decomposition, because a slight amount of 
Sulphurous or Sulphuric Acids which are part of the 
products of decomposition do not seem, during the 
short time they are in contact with the developed image 
on coUodionized glass, to exercise any prejudicial effect. 
On the other hand, when positive images on paper are 
fieed with lihis agent, too much care cannot be exercised 
in keeping this easily decomposed body clear from all 
extraneous acids, and also firom substances such as Ni- 
trate of Silver, which acts as an acid and sets free Sul- 
|diur and also Sulphurous Acid. Both of these are 
tiiost baneful to prints on Silver-chlorized paper. The 
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Mi'irliy of ayoiding suoli decompositions Will be 

tfenribed in the practical portion of this work treating 

fi i^nitiye Printing. 
Gtantoe of Potassium as a Fixino Agent.— This 

salt is most energetic in dissolving* the haloid salts of 

sOrer, &r more so than Hyposulphite of Soda. It is 
geoerally used iorfadng negatives and positives deve- 
loped on eollodionized glass, but, on account of its very 
powerful action on sub-salts or organic salts of silver, 
is totally unsuited for fixing Positives on paper. Even 
when a developer has been used, unless the solution of 
Cyanide is tolerably dilute, it is apt to attack the image, 
converting it superficially into Cyanide of Silver, and 
then dissolving it in the form of a double Cyanide of 
Potassium and Silver. The solvent powers of this 
Cyanide on metallic silver are greatly increased by the 
addition of a little Iodine to its aqueous solution. A 
colourless liquid is thus obtained which has been termed 
" lodo-eyanide of Potassium." 

SuLFHOCTANiDES AS FixiNO AoENTS. — Sulphocyauides 
of Potassium and Ammonium have been proposed, and to 
some extent used, as fixing agents for positives on paper. 
They resemble the alkaline chlorides used for this pur* 
pose, inasmuch as their solvent power depends on the 
degree of concentration of the solution, but they greatly 
exceed ^e latter salts in their power of dissolving the in- 
soluble Salts of Silver, when strong solutions are used. 

Though inferior to Hyposulphites in this varying 
degree of solvent power, they have the advantage of im- 
parting no Sulphur to the print, and they preserve the 
tones clear and free from mealiness. 

Fhotooraphic Objectives or Lenses. 

It would swell the pages of this Manual beyond the 
allotted bounds to discuss the nature and properties of 
Light and the principles involved in the construction of 
Photographic lenses or objectives. For a full descrip- 
tion of these the reader is referred to Dr. Monck- 
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hoven's special treatise on " Photographic OpticBi"^ 
It will be sufficient to indicate here the various fomn 
of lenses and the sort of work for which each is best 
adapted. 

THE SINGLE ACTINIC VIEW LENS. 

The following diagram will serve to explain the con<*^ 
struction of this lens. 

The glass is an Actinic meniscus, placed with its 
concave side towards the object. In front of the lens, 




and at a distance from it equal to a fifth part of its focal 
length, are fixed a series of diaphragms, the largest being 
employed for subjects nearly in one plane ; and the smaller 
for those embracing both foreground and distance. 

This form of lens is dependent entirely upon the stop 
or diaphragm for correct action, and could not be used 
with the full aperture. For in the first place the 
spherical aberration is only partially overcome by the 
curves given to the two glasses used in actinizing, and 
hence a residual error which must be correct.ed by the 
stop. Secondly, the curvature of field is so consider* 
able, that only a small surface could be covered Jlat 
by the lens of full aperture. It is for the purpose of 
dealing with this latter error that the diaphragms are 
fixed in so peculiar a position with reference to the 
glass. By referring to the diagram it will be seen that 
the effect of a stop placed at a distance in front of the 
lens is to direct the oblique rays, represented in the 

* Robert Hardwicke, Publisher, Piccadilly, London, . 
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diagram by dotted lines, through the outside portions 
oniit^^ ^6 glass ; upon which they fall at such an angle 
thali. the focus is lengthened out, and consequently the 
field instead of being concave is nearly flat. If the 
diaphragm were pushed in until it came in contact with 
the lens, the effect would then be similar to using a small 
lens haying the same diameter as the aperture of the 
stop ; and tibe picture on the ground glass would be indis* 
tinct at the edges, from curvature of the image. Hence 
the View lens is not unnecessarily large and cumbrous, 
as might at first appear ; and every portion of the glass 
is really employed in forming the picture, the centre 
taking the middle part, and the outer part refracting 
the rays which ^proceed from the sides of the object. 

THE APLANATIC LENS. 

The Aplanatic lens, patented by Mr. Grubb, of 
Dublin, resembles the ordinary Actinic View lens in 
outward form, but differs entirely in the mode in which 
it is actinized,* the crown-glass taking the place of the 
flint, and vice versa. It is constructed by cementing a 
crown-glass Meniscus lens of suitable focus to a con^ 
cavo-convex of flint, the concave side of the latter 
being ground to the same curve as the convex side of 
the flint, so as to admit of perfect contact. 



* Some apology may be required for coining a new verb, but 
the adoption of some such expression as **to actinize" is 
necessary in order to distinguish between an '* achromatic" 
lent, that is, corrected for colour, and one corrected for the 
chemical focus. These points lie in different parts of the 
spectrum, and are caused by the different refrangibility of the 
different coloured rays. Hence an achromatic lens has not its 
visual necessarily coincident with its chemical or actinic focus. 
In the early days of Photography, Professor Hunt strongly 
umd the adoption of some such term, and proposed the word 
*'£-actinic," that is, admitting of the passage of the chemical 
rays. The word ** actinic*' has now come into general use 
and is not likely to be set aside ; it has therefore been pro- 
posed to coin the verb from, the shorter adjective in preference 
to tiie longer, as being sufficiently distinctive. 
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The advantage claimed for this mode of actiiiiBii§ a 
lens, is a considerable reduction thereby in the amoml 
of spherical aberration as compared with the ordinal 
form of View lens ; hence follows also anodier advHH 
tage, in enabling the stop to be placed nearer the fiml 
of the lens than its usual position, which would :to 
some extent diminish the barrel-shaped distortiim oamtf 
mon to all single combinations. 

dallmeter's actinic single lens. 

In order to reduce the distortion common to all 
single lenses to a minimiun, and to obtain a maximum 
angle of view, Mr. Dallmeyer, instead of two cemented 
lenses, the one of orown and the other of flint glass, 
uses three lenses — ^yiz., a central one of flint glass and 
the two outer ones of different kinds of crown glass, 
all cemented together, making the meniscus form more 
decided, and thus enabling the stop to be placed nearer 
the lens than in the older forms. 




THE ORTHOSCOPIC OR ORTHOGRAPHIC LENS. 

This instrument^ constructed from calculations by 
Professor Petzral, was proposed to supersede the old 
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3f View leiu, as giviDg a more tnithAil represen- 
of the object. The name indicates tbe straight* 
of the liaea produced by the leoa ; but nnfortu- 
r the marginal lines are not represented in their 
:t position, being curved inwards towards the 
I of the picture or in an oppomte direction to 
of the single View lens. 




e above diagram is a sectional view of the Petzval 
lECopic lens. It has two actinic combinstioiis, 
osterior of which (oonusting of a biconcave and a 
KOB, touching at their edges) is a dispersing lens, 
lengthens oat the focus of the rays converged by 
irat. The tise of this negative or dieperaing lens 
itutes the peculiarity of this instrument, and con- 
nacy advantages. 

the first place, the Negative lens enables the opd- 
to overcome spherical aberration without employ- 
. small diaphragm. This lens is not itself free from 
ibove-named defect, but the aberration is in an 
site direction to that of tlie first lens, consequently 
wo neutralize each other and the picture is suffi- 
ly sharp. 

jre important Btil! is the effect which the diipersing 
exerts in improving the oblique pencils, or those 
b form the outside portions of the picture. They 
&r lengthened out as to lessen the concavity of 
ield, and to render the image sufficiently Bat to 
orrectly upon the focussing screen, 
lis lens ia now to a great extent Bapenedad by 



14 



J[<£MS£Sa 



other forms, which not only possess freedom from' c^ 
toruon, but also equal or greater illumination of imi|^ 

THE TRIPLET LENS. '^ 

■ :•:& 

The late Mr. Archer was the first who suggeated and, 
indeed, constructed an objective consisting of tiinlie 
separate lenses. Thereafter Mr. Sutton and Mr. G^- 
dard invented triplets. The former described a ajm- 
metrical form — that is, the two lenses at the «[ids (»f 
the tube having the same form. The latter constroetod 
his triplet on non-symmetrical principles ; but it was 
not till Mr. Dallmeyer, and subsequently Mr. Row, 
practically worked out the problem that Photographdirs 
could have in their hands a thoroughly reliable in- 
strument. 




The above sectional diagram of Mr. Rosses " Actinic 
Triplet " will show its construction. It consists of two 
►Positive or condensing plano-convex lenses, A (the an- 
terior) and C (the posterior), so arranged that without 
the intervention of the central lens they would form a 
combination of short focus somewhat similar to the 
ordinary portrait lens, but possessing greater curvature 
of field. The Negative or dispersing lens, B, while 
from its smallness it acts to some extent as a stop, 
elongates the pencils of rays over the entire field, and is 
so constructed as also to act more powerfully on the 
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me than on the central pencils, thereby flattening: 
ield. For this latter object it was firat used by 
al in his Orthoscopic, and subsequently by Mr. 
•n in his Triplet combination. The axis of the 
gent being parallel to that of the incident pencils 
irs the marginal lines straight, and gives an entire 
om from distortion — a defect which constitutes the 
drawback to the use of the Petzval and the single 
^inations for architectural and copying purposes. 
»mmon with these lenses, it also gives nearly equal 
tination over the whole field. Each lens is ren- 
i actinic, and the contact surfaces are cemented in 
' to reduce the reflecting surfaces to a minimum, 
stop D, placed immediately in front of the Nega- 
ens, serves the purpose of still more flattening the 
and diminishing spherical aberration. 

DOUBLET LENSES. 

the name implies these consist of two separate 
inations, by which, with less expenditure of optical- 




Bo88*s Wide- Angle Bonblet. 

s, better results as respects sharpness of definition, 
itj of action, extent of picture (when desired), and 
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complete freedom from distortion Are obtained. It ii 
needless to say that all these frequently neceasazj Pho- 
tographic desiderata in a lens cannot be secured in the 
same objective. 

The above diagram represents the wide-angle doublet 
of Mr. Ross. It consists of two deep meniacus and 
actinized lenses, the diaphragms being inserted between 
the lenses. The angle of good definition included is 
enormous, amounting with a small stop to nearly 100^ 
of view. This quality is of great value when the 
Photographer, from obstructions, is unable to place his 
camera farther frt>m the object, but under ordinary 
circumstances ^s objectionable as griring rise to fidse 
ideas of perspectiva 

To obviate these defects Mr. Ross has constructed 
two other forms of Doublet, the one including a medinm 
angle of view, and the other a still narrower angle. 
The latter acts very rapidly, because it can be used 
with large aperture, at the same time including 
sufficient subject to suit artistic requirements. 

DALLMETER's RECTILmEAR LENSES. 

These are other forms of the Doublet introduced 
by Mr. Dallmeyer, and differ from Ross's in some re- 
spects. His wide-angle lens, as in Ross's, includes an 
angle of nearly 100°, but the correction for actinism is 
effected differently. In the "rapid rectilinear," the 
angle of view is much less, and the curves are such as 
to render the lens capable of perfect definition without 
a stop, within certain limits. But when moderately 
stopped down it will define well over an angle wide 
enough for all artistic purposes. 

steinheil's aplanatic lens. 

This Doublet consists of two symmetrical meniscus 
lenses, each of which is composed of two flint glasses of 
diftoent densities, which serve to actinize the lenSi 
instead of the uBQal plan by means of crown and flint 
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fluB. The foIloTring diagram] represents a section of 
dne of SteiiAheiPs lenses. 





Ross's small angle Doublet, Dallmeyer's ''rapid 
rectilinear,'' and Steinheil's Aplanatic are all most emi- 
nently adapted for copying, inasmuch as while affording 
abundance of light they possess the valuable quality of 
freedom from distortion of the image. 

THE PORTRAIT LENS. 

This objective was invented by Herr Petzval, of 
Vienna, and from calculations by him first constructed 
by the eminent optician Yoigtlander. The following 
iUostration represents a sectional view of the portrait 
combination as made by opticians of the present day. 

The front combination is an actinic plano-convex ce- 
mented lens, with the convex side towards the object. 
The back lens is a double convex uncemented combina- 
tion, having a meniscus of air interposed between them. 
With its full aperture the field of view of "the portrait 
lens is much curved, and cannot be made to embrace, 
with distinctness, objects at different distances firom the 
Camera. Hence it is, in most instances, necessary to 
employ stops or diaphragms, which are inserted in an 
intermediate position between the anterior and poste- 
rior combinations. 
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Various other forms of Photographic lenses have 
been devised and used ; but the above list comprehends 
those which are most in vogue at the present day. 




In the Appendix will be found an easy and ingeniou 
method by which the real or equivalent focal length o 
any lens or combination of lenses can be readily ascer 
tained. 

ON DISTORTION IN LENSES. 

If a single Actinic lens be employed to photograpl 
a rectangular figure like the diagram -No. 1, the outsid 
lines will be foimd on close inspection to be slightl; 
curved inwards at the extremities, thus producing ' 
barrel-shaped copy, as shown in No. 2. If instead o 
these the Orthographic lens be used, the resultinj 
photograph will be of an hour-glass shape (No. 8), th 
lines being bent outwards at the extremities. 
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Observe that tbe central lines in each figure are per- 
fectly straight, and that the distortion is most dis- 
cernible at the edges. The larger the copy in propor- 
tion to the original the greater the distortion. 

Since it is not the object of this work to enter into 
the optical principles involved in the construction of 
lenses, it will be sufficient to say that distorting 
lenses should not be used for copying or delineating 
objects in which exact proportions of parts are re- 
quired. 

The ordinary Portrait combination with a small dia- 
phragm placed in proper position between the compo- 
nents is almost free from distortion. The Triplet lens 
is often used for copying and answers very well, except 
that it too sHghtly distorts towards the margins of the 
picture. But the most perfect of all are the new forms 
of Doublets by Ross, Dallmeyer, Steinheil, and others. 
These give absolutely correct representations of rela- 
tive parts. 

THE CAMERA. 

The Photographic camera obscurOj in which the 
image is impressed by actinic rays refracted by the 
lens, deserves considerable attention. Many different 
kinds of this instrument have been devised to suit 
various requirements, but a detailed description of them 
here would occupy too much space. It will be suffi- 
cient if we indicate some of the most prominent 
essentials of a really good instrument The Camera 
should be made of well-seasoned wood, else it is apt to 
warp in the sun or by vicissitudes of moisture, etc. 
The focussing glass must be so arranged as that its 
ground surface (nearest the lens) shall be absolutely 
coincident with the sensitive film which replaces it in 
the same groove. A line drawn through the axis of 
the lens dhould fall perpendicularly on the focussing 
glass, or sensitive surface. The dark slide, or plate- 
carrier, should have pieces of silver wire attached to the 
inside corners to prevent the sensitive film from be* 

n 9. 



20 TO TEST THE CAMERA AND LENS. 

coming contaminated with the wood. At the bottom 
of the interior of the slide, a well or ditch, extending 
along the whole breadth and connecting with the drain- 
ing corners of the plate, shoiild be provided, in order 
to prevent the Nitrate of Silver from running by 
capillary attraction or otherwise over the film. This 
well may be stuffed with blotting paper which will 
prevent any reflux of silver, should the slide by inad- 
vertence be reversed. These two latter precautions — 
viz., silver wires and a drainage well — are totally un- 
necessary in slides intended for dry plates. 

Swing backs, or arrangements by which objects in 
different planes can be brought into more correct focus 
on the ground glass, are sometimes useful in por- 
traiture, but the writer does not recommend them for 
ordinary landscape work. These clumsy contrivances 
are not much used now for any kind of work, being 
superseded by increased sensitiveness of chemicals, 
which enable the operator to work with a smaller 
aperture of lens. 

A Landscape Camera should always be fitted with a 
front Capable of being moved perpendicularly and 
horizontally ; the former movement to raise the lens 
when greater altitude of view and less foreground are 
required, and the latter, when in a confined position, 
to enable more subject to be included in one or the 
other horizontal direction without moving the Camera. 

JIow to test the Correctness of the Camera and Zens,-^ 
This point must always be attended to in purchasing a 
new apparatus ; from neglecting it many fail in obtain- 
ing as good pictures as the lens might yield. 

First ascertain that the prepared sensitive plate &Il8 
precisely in the plane occupied by the ground glass. 
Suspend a newspaper or a small engraving at a distance 
of about three feet from the Camera, and focus the 
letters occupying the centre of the field ; then insert 
the slide, with a square of ground glass substituted 
for the ordinary plate (the rough surface of the glass 
looking inwards) and observe if the letters are still 
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distinct. In place of the ground glass, a transparent 
plate smeared with glazier's putty may be used, but 
the former is preferable. 

Another method, more simple than the last, is to 
gauge the slide with a strip of card. Begin by insert- 
ing a glass plate in the slide, and then lay it down upon 
the table side by side with the focussing glass. Kaise 
the door of the slide, and haying applied a flat rule, 
measure the exact distance between the edge of the 
rule and the surface of the glass plate. Now place the 
rule upon a corresponding portion of the focussing 
glass, when it will be at once evident whether the two 
planes coincide. 

If the result of these trials seems to show that the 
Camera is good, proceed to test the correctness of the 
lens. 

Take a Photograph with the full aperture of the 
objective, the central letters of the newspaper being 
carefully focussed as before. Then examine at what part 
of the plate the greatest amount of distinctness of out- 
line is to be found. It will sometimes happen that 
whereas llie exact centre was focussed visually, the 
letters on a spot midway between the centre and edge 
are the sharpest in the Photograph. In that case the 
chemical focus is longer than the other, and by a 
distance equivalent to, but in the opposite direction of, 
the space through which the lens has to be moved, in 
order to define those particular letters sharply to the 
eye. 

When the chemical focus is the shorter of the two, 
the letters in the Photograph are indistinct at every 
portion of the plate ; the experiment must therefore be 
repeated, the Lens being shifted an eighth of an inch 
or less. Indeed, it will be proper to take many 
Photographs at minute variations of focal distance be- 
fore the capabilities of the Lens will be fully shown. 
< The object of finding the point at which the sharpest 
image is obtained will also be assisted by placing 
several cBuall figures in different planes, an.d foc>atSisiM^ 
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those in the centre. This being done, if the more 
distant figures come out distinctly in the Photograph, 
the chemical focus is longer than the visual, and vice 
versd when the nearest ones are more sharply defined. 
. Mr. Shadbolt has given very lucid instructions for 
testing a Portrait Lens, which apply equally well to any 
Lens. 

Put the Lens in its place, and test for coincidence of 
chemical and visual foci as follows : take any paper 
with a number of fine lines drawn upon it — ^for in- 
stance, that upon which patterns are printed for 
ladies' Berlin-wool work— or else some small but clear 
printed matter, and paste either upon stout cards, with 
a large distinctive letter or number upon each one: 
about ten or a dozen will be enough. Place a slip of 
deal at an angle of 45°, and with a thin saw make a 
series of cuts perpendicular to the horizon, one behind 
another, at about an inch distance apart, a card with 
the printed matter or lines being slipped into each. 
All will then be visible at once from a single point, 
just in he same way as would be the case with the 
faces, of a number of people standing one behind another 
upon a flight of stairs. Now carefully focus for the 
fine lines or small letters on one of the cards in the 
centre of the group, taking special note at the same 
time of ts distinctive letter or number, and having 
done BO, expose a sensitive plate and develop it. If 
the card upon which the focus was taken be most 
distinct and sharp, the actinic correction is perfect : if, 
however, the best definition be upon one nearer to the 
Lens than that focussed, it is under-corrected; if 
further from it, over-corrected. 

The above directions are abundantly sufficient for 
testing the Camera and Lens. White light, however, 
occasionally enters the instrument between the two 
sliding portions of the body, and this will be seen on 
throwing a black cloth over the head and looking into 
the interior. Or some scattered rays may pass in 
through the chink when the door of the slide is raised^ 
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It is therefore customary always to throw a large black 
focassing cloth over the Camera, and to introduce the 
aim beneath this cloth whilst opening the slide. 

Portrait Lenses magnify those parts of the object 
which are nearest to the glass, and hence the com- 
plaints of enlargement of the hands and lower portions 
of the figure. In sitting portraits, this may, to some 
extent, be obviated by pointing the Lens a little down- 
wards; but when taking a full-length portrait, such 
as a carte-de-visite, the Camera must be placed quite 
horizontal, and pointing at right angles to the object. 
If the whole figure is not in correct focus, which will 
seldom be the case if the object is near, the Camera 
must be placed further away, or the Lens stopped down 
with a Waterhouse diaphragm, which both flattens the 
field and je:iyes greater depth of focus, but lengthens the 
time of exposure. 

In cleaning the glasses of a Portrait lens^ which will 
sometimes be necessary before taking a picture, use 
wash-leather, as being less likely to scratch the glass 
than silk ; and observe in replacing the Lenses that the 
front one, which consists of two Lenses, cemented 
together, must be placed with its convex side towards 
the sitter. The back combination also consists of two 
lenses, not cemented together, but separated by a brass 
ring. Put in the double-convex Lens first into the cell, 
then the ring, and lastly, the other glass, with its concave 
side towards the brass ring. 

When Lenses are not in use they should be protected 
from light, as it has been found that glass after a long 
continuation of such exposure is changed in colour — 
that is to say, glass which was originally perfectly 
transparent, becomes, throughout its whole substance, 
tinged with yellow, and consequently, as yellow is a 
non-actinic colour, less rapid in its action. 

ON ACTINISM. 

The term " actinism" (Gr. dicrtv, a ray or flash) has 
been proposed as convenient to designate the pro^^rty 
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poBMBsed hy light of producing chemical change; th< 
rays to which the effect is eepeciallj due being knowi 
M actinic rays. 

If the pare Solar Spectrum formed by means o 
a priam be allowed to impinge upon a prepared sen 
sitiTe surface of Iodide of Silver, the latent imagi 
being subsequently developed by a reducing agent, thi 
effect produced will be something similar U that re 
presented in the following diagram : — • 




Fig. 1 abows the visible spectrum as it appears to thi 
^e; the brightest part being in the yellow space, ani 
the light gradually shading off until it ceases to be seen 
Fig. 2 represents the effect (visible after development 
of throwing the Spectrum upon Iodide of Silver. Ob 
serve that the darkening characteristic of ch^mica 
actioD is most evident in the upper spaces, where thi 
light is feeble, and is altogether absent at the poin 
corresponding to the bright yellow spot of the viaibk 
spectrum. The actinic and luminous spectra are there 
fore totally distinct from each other, and the won 
" Photograiby," which signifies the process of takinj 
pictures by light, is in reality inaccurate. 

To those- who have not the opportunity of workio) 
with the Solar Spectrum, the following experiment 
will be useful in iUustrating the photc^aphie value o 
different colours; — 

Experiment I. — Take a sheet of seuMtive paper pre 
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pored with Chloride of Silver, and lay upon it strips of 
blue, yellow, and red glass. On exposure to the sun's 
rays for a few minutes, the part beneath the blue glass 
darkens rapidly, whilst that covered by the red glass 
is perfeclly protected, and the paper covered by the 
yellow glaiss darkens very slowly. This result is the 
more striking from the extreme transparency of the 
yellow glass, giving the idea that the Chloride would 
certainly be blackened first at that point. On the other 
band, the blue glass appears very dark, and effectually 
conceals the tissue of the paper from view. 

Ekq^eriment II. — Select a vase of flowers of different 
shades of scarlet, blue, and yellow, and make a Photo* 
gnipliio copy of them, by development, upon Iodide of 
Silver. The blue tints will be found to act most vio- 
lently upon the sensitive compound, whilst the reds and 
yellows will be scarcely visible ; were it not that it is 
difficult to procure in nature pure and homogeneous 
tints, free from admixture Mrith other colours, they 
would make no impression whatever upon the plate. 

In exemplifying further the importance of distin- 
guishing between visual and actinic rays of light, we 
may observe that if the two were in all respects the 
same, Photography must cease to exii^ as an Art. It 
would be impossible to make use of the more sensitive 
chemical preparations, from the difficulties which would 
attend the previous preparation and subsequent de- 
velopment cdT the plates. These operations are now 
conducted in what is termed a dark room; but it is 
dark only in a Photographic sense ; being illuminated 
by means of orange or red light, which, whilst it ena • 
bles the operator easily to watch the progress of the 
work, produces no injurious effect upon the sensitive 
surfaces. If the windows of the room were glazed with 
blue in place of orange glass, then it would be strictly 
a "dark room,*' but one altogether unfitted for the 
purpose intended. 

In selecting glass for the Photographic dark room, 
considerable difference will be found in the actinic 
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opacity of the various shades of colour. A dark orange- 
yellow is more impervious to chemical rays than a 
lighter canary yellow, whilst a blood-red colour pos- 
sesses almost perfect opacity, a Collodion sensitive plate 
being unaffected even by the direct rays of the sun 
shining through the glass. Rooms glazed with red 
glass, however, are extremely painful to the eyes, the 
retinae being rendered after a time insensitive to this 
colour, and all objects assuming the complementary 
tint, green, on emerging into the daylight. 

Another point connected with this subject of visual 
and actinic rays is the extent to which the sensibility of 
the Photographic compounds is influenced by atmo- 
spheric conditions not visibly interfering with the 
brightness of the light. It would be natural to suppose 
that those days on which the sun's rays are very 
powerful would be the best for rapid impreision, but 
such is not by any means the case. If the light is at 
all of a yellow cast, however bright it may be, its 
actinic power will be small. 

It will often be observed also in working towards 
the evening, that a sudden diminution of sensibility in 
the plates begins to be perceptible at a time when but 
little difference can be detected in the brilliancy of the 
light; the sun sinks behind a golden cloud, and all 
chemical action is soon at an end. 

Thus it is evident that the eye is a bad judge of 
what may be called Photographic illumination, and 
therefore all experiments depending on this source of 
information, for comparing the sensitiveness of different 
silver compoimds, are valueless unless made under 
exactly the same conditions of actinic illumination. In 
the same manner also is explained the frequent diffi* 
culty of obtaining photographs in the glowing light of 
tropical climates ; the superiority of spring months to 
those of midsummer and autumn, of the morning sun 
to that of the afternoon, &c. 



In copying the Solar Spectrom alternately npon a 
rarface of Iodide and Bromide of Silrer, ve notice a 
difference in the Photographic properties of theae two 
salts. The latter ia affected more extensively, to a 
point lower in the flpectrum, tbaji the fomer. In the 
case of the Iodide of Silver, the action after a certain 
BDionnt of exposure ceases is the Blue apace ; but with 
the Bromide after the same ezpoeure, it reaches to the 
Green. This is shown in the following diagrams :— 

Fia. 1. FiQ. 1. Fig. S. 




Vig. 1 represents the chemical spectrum on Bromide 
of Silver; fig. 3, the same npon Iodide of Silver; and 
fig. 3, the visible spectrum. 

It might perhaps be supposed that the superior sensi- 
bility of the Bromide of Silver to green rays of light 
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would render that salt useful to the Photographer 
in copjring landscape scenery. It is doubtful, how- 
ever, whether such is the case, and for the following 
reasons: — . 

A reference to the foregoing diagrams — which are 
shaded to represent nearly the relative intensity of the 
chemical action exerted by the rays at difPerent points 
of the spectrum — will show that the maximum point of 
blackness is in the indigo and violet space, the action 
being more feeble in the blue space lower down ; there 
are also highly refrangible rays extending upwards 
beyond the visible colours, and these invisible rays are 
actively concerned in the formation of the image. 
Hence we see that the amount of effect produced by a 
pure green, or even a light blue tint, upon a surface of 
Bromide of Silver is very small as compared with that 
of an indigo or violet ; and since radiations of all kinds 
are present in copying natural objects, the green tints 
may not have time to act before the image is impressed 
by the more refrangible rays. 
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PEACTICE OF PHOTOGRAPHY 
UPON COLLODION. 



CHAPTER I. 

PREPARATION OF PLAIK COLLODION* 

This includes the manufacture of the Pyroxyline, and 
the solution of the same in mixed ether and alcohol. 

Photographic Pyroxyline may be made from linen, 
calico, paper, or cotton wool. As the latter is the most 
convenient form of Cellulose, our observations will be 
confined to the use of the latter material. 

The Nitre Process for Pyroxyline. 

Use only the best Nitrate of Potash, and having re- 
duced it to powder, dry it on a hot metal plate, or in 
an oven heated to a temperature above that of boiling 
water; then pulverize a second time, to prevent the 
formation of lumps on adding the Sulphuric Acid. 
Take of 

Strong Sulphuric Acid . 6 fluid ounces. 

Dried Nitre .... 3 J ounces (avoirdupois). 

Water 1 fluid ounce. 

Best Bleached and Dried 

Cotton Wool . . .60 grains. 

Mix the Acid and Water in a porcelain or stoneware 
vessel, and throw in the pulverized Nitre by degrees, 
stirring meanwhile with a glass rod, until lumps dis- 
appear, and a transparent viscid liquid is obtained. 
This will occupy two or three minutes. 

Pull out the Cotton into separate \>a]li\& Qi \)ck& ^\i.^ ^^ "^ 
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walnut, and when a mercurial thermometer,* dipped in 
the acid and stirred backwards and forwards, remaiof 
stationary at 145° to 150° Fahr., immerse the balls 
singly with a glass rod, and press each against the sides 
of the cup. This part of the operation ought not to 
take more than two minutes. Supposing the acid to 
have cooled down below 140° during the pulling out 
of the Cotton, float the cup upon boiling water for a 
few minutes until the exact temperature is attained. 
Leave the Cotton in ten minutes, and afterwards pour 
off the excess of the acids and squeeze the Pyroxyline 
with the glass rod. Do this quickly, and then dash the 
cup and its contents suddenly into cold water, moving 
the Cotton backwards and forwards with the hand until 
it feels perfectly cold. 

Complete the washing of the Cotton, either by leaving 
it for twenty-four hours in a slowly-running stream of 
water, or by squeezing it with the hand like a sponge, 
for twenty minutes or half an hour ; after which it 
may be spread out upon a cloth, and allowed to dry 
spontaneously. 

In this process the chances of failure are very slight, 
if the Sulphuric Acid be sufficiently strong, and the 
sample of Nitre not too much contaminated with 
Chloride of Potassium. If however a failure should 
occur from the Cotton dissolving in the acid, the opera- 
tion must be repeated with a drachm less of Water. 

Another JEbrmula — 



Pulverized and dried 




Nitrate of Potash . 


8 ounces. 


Sulphuric Acici, sp.gr. 




1-840 .... 


14 „ by measure. 


Water 


1 »» « • 


Best Dried Cotton Wool 165 grains. 



* In the preparation of sol able cotton, a thermometer is in- 
dispeusahle. uistmments of sufficient delicacy for common 
purposes are sold in Hatton Garden and elsewhere, at a low 
price. The bulb should be uncovered, to admit of being dipped 
m acids, etc., without injury to the scale. 
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This formula has been constmcted so as to do away 
with the troublesome operation of watching the tem- 
perature, and to avoid the necessity of taking precau- 
tions with respect to it. 

PREPARATION OF PTROXTLINE BY MIXED ACIDS. 

When Pyroxyline has to be made on a large scale 
this is by far the most convenient method of prepara- 
tion, and at the same time yields a product readily 
soluble in Ether and Alcohol. 

lat Formula — 

Sulphuric Acid, sp. gr. 1*845 18 fluid ounces. 
Nitric Acid, sp. gr. 1'457 . 6 „ 

Water 5i „ 

Dried Cotton Wool . . . 300 grains. 

2nd Formula — 

Sulphuric Acid, sp. gr. 1*845 12 fluid ounces. 
Nitric Acid . „ 1*450 4 „ 

Water 17 drachms. 

Dried Cotton Wool . • . 270 grains. 

3rd Formula — 

Sulphuric Add, sp. gr. 1*840 12 fluid ounces. 
Nitric Acid . „ 1*400 6 

Water 6 drachms. 

Dried Cotton Wool . . . 270 grains. 

If the acidn be somewhat weaker than in the last 
formula, omit the Water altogether, and slightly increase 
the quantity of Nitric Acid. 

We have never found that extreme purity of the acids 
is a point of much importance, provided they do not 
contain bodies which materially affect their specific 
gravity. 

Manipulations, — These are nearly the same as those 
connected with the Nitrate of Potash process previouslj 
described, but in this case more precautions are ne- 
cessary to guard against failure. In the first place, the 
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i^>ecific gravity of the acids must be accanilety asoer- 
tained, in order to regulate the qnantitj of water to he 
added. The temperature, generated by an adoiix'- 

tare of acids, of various strengths, with water, ako <Mf^ 
fers much. Hence it will be necessary to rely entirely 
on the indications of the thermometer as to the proper 
time for immersing the cotton. If the acids are strong 
the temperature will spontaneously rise higher than the 
required degree ; if weaker, as in Formula 3, artificial 
heat will be needed. A good plan of procedure in 
every case, whether the acids be strong or not^ is to 
fill a glazed earthenware pipkin or thick porcelain vessel 
with boiling water, which is allowed to remain till the 
outside of the vessel feels hot to the touch. Whilst 
this is taking place the operator should occupy himself 
in measuring out the acids and the water and weighing 
the cotton. Empty the pot of the hot water and at 
once pour in the Nitric Acid, then the water, and lastly 
the Sulphuric Acid. Intimately mix them by stirring 
with the thermometer, and note the temperature. When 
it falls to 150° F., an assistant pulls out the cotton 
into tuf^ and throws them one by one into the pot, 
where they are squeezed under the acids by two 
glass spatulflB or strong rods. This will occupy about 
two minutes. When the last tuft is immersed pull the 
cotton about under the acids with the glass rods so as 
to secure uniform action. After about from six to 
eight minutes' immersion, the contents of the pot are 
emptied into a large basin of water under a running 
tap and the cotton immediately pulled asunder with a 
pair of glass rods or pointed wooden sticks. After two 
or three minutes in abundance of water, to remove the 
great excess of corrosive acids, the cotton may be safely 
handled. Complete the washing as before. The best 
plan of ascertaining when the P3rroxyline is thoroughly 
freed from acid is to take a handful of the wet cotton 
and squeeze up with it a piece of blue litmus paper. 
If acid be present the paper will turn red. 

It is dangerous to dry Pyroxyline by artificial heat, 
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stances hare been known where k has exploded by 
ig even on a steam-bath. The best plan is to pick 
he matted tufts of Pyroxyline and allow them to 
spontaneously on sheets of blotting paper in a dry 
I. 

ieeellaneous Ohiervatioms. — Pjrroxyline prepared by 
bbove formiilsB should^ when quite dry, show a gain 
eight, over the original cotton, of from 20 to 30 
»nt. If the gain in weight reaches a higher per- 
ige, the Pyroxyline will be of an inferior quality 
inll leave a large residue when dissolved in Ether 
Alcohol. Again, if the action of the acids be con- 
id for a longer time than that above recommended, 
>er cent, of increased weight will be nearer the 
: ; but we have never found any advantage gained 
more prolonged immersion, especially if the com- 
>n of the process is facilitated by moving about the 
1 when under the acids. Farther, if the cotton 
! in the acids is dissolved or much disintegrated in 
re, this fact shows that the acids are too weak, 
le other hand, if no apparent disintegration takes 
, the resulting compound will be highly explosive, 
nil be only very partially soluble in Ether and 
lol. 

Pyroxyline is not required for immediate use, a 
vords on the best method of storing it will not be 
f place, as this compound is peculiarly liable to 
aneous decomposition ; more so indeed than the 
soluble and more explosive varieties. 1st. It 
d be thoroughly washed and dried. 2nd. It 
d be stored in a well ventilated receptacle. It is 
3rous, for instance, to store it closely packed in a 
ered bottle. A thin cotton bag, in ' which it is 
y stowed, answers remarkably well. 3rd. Both 
heat, and moisture favour decomposition ; store 
'ay, therefore, in a dark, dry, and cool place. 
ir these conditions Pyroxyline may be preserved 
ured for years. 

le first symptoms of deterioration of Pyroxyline 

J) 
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are generally manifested by an evolution of red furii 
which consist of Oxides of Nitrogen ; but not alwj 
80, as instances of entire decomposition have been se 
unaccompanied by this phenomenon. In one instai 
which came under the writer's notice a sample of v€ 
soluble cotton was exposed to strong light, in a h( 
metically sealed glass tube. Afler a few months t 
Pyroxyline had entirely changed its character. Wit 
out evolution of red fumes it changed into a pasty mi 
having a strong acid reaction. Under all circumstanc 
it is a bad plan to keep a large stock of Pyroxyline, i 
asmuch as, apart from the danger attending this court 
the product, from all that we know of its character, 
certain, sooner or later, to luidergo partial decompoi 
tion. 
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THE COLLODION FOR POSITIVES. 

This may be made with Methylated Ether and Alcohol, 
or by preference with pure solvents. Take o^— 

Ether, sp. gr. '725 , . . 4J fluid ounces. 
Alcohol, sp. gr. '805 , . IJ „ „ 
Pyroxyline 48 grains. 

Less highly rectified solvents may be used, but in 
that case it will be desirable to increase slightly the 
proportion of Alcohol and increase that of the Ether. 
Shake up the Pyroxyline first with the Alcohol and 
afterwards add the Ether ; then agitate the bottle till 
the cotton is dissolved. 

To Bromo-iodize the above Collodion. Take of— 
Iodide of Ammonium • • 90 grains. 
Iodide of Cadmium . • , 90 „ 
Bromide of Ammonium . 40 „ 
Alcohol, sp. gr. *S10 to *825 10 fluid ounces. 

Powder the salts in a mortar, and shake them with 
the Alcohol in a bottle. No artificial heat will be 
required for their solution. This Bromo-iodizer should 
be kept in a cool place and exposed as little as possible 
to light, which has a tendency to decompose some of 
the Iodides. 

The proportions for mixing are three parts of plain 
Collodion to one of Bromo-iodizer ; that is to say, six 
fluid drachms of the former to two drachms of the 
latter. But the whole stock may be salted at once, and 
perhaps with advantage^ because the Collodion seems 
to work better and cleaner after seveial moix\)![is^ «si\\AXi%^ 

i>2 ' 
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although pTolMtblj the sensitiTeneflB to light has some* 
what decreased. 

THE NITRATE BATH. 

Nitrate of Silver . • • • • 90 grains. 

Distilled Water 3 ounces. 

Nitric Acid 1 drop. 

Make quant, mff. of the above solution in the pro- 
portions indicated, and after the solution is completed 
add to it about one grain — exact weight is not neoes^ 
sarj— of a soluble Iodide, that of Potassium for in-r 
stance, previously dissolved in about a drachm of distilled 
water. Shake up the solution and allow to stand for a 
night, when it will be found that most of the Iodide of 
Silver thus formed had bfeen dissolved by the Nitrate. 
Of course, when a larger quantity of " Nitrate bath" is 
made, a corresponding increase in the weight of Iodide 
will be necessary. This constitutes what is called 
'^ Iodizing the bath,'* or, in other words, it destroys the 
tendency of the bath to eat out or dissolve the Iodide 
of Silver which is formed in the Collodionized fihn 
immersed in it. 

After filtration the bath is ready for use, and may at 
once be poured into the glass trough for future use, 
taking care to prevent the ingress of dust and to guard 
against much evaporation. 

Another method of ** Iodizing** the bath is often 
adopted. It consists in immersing into the trough, 
filled nearly to the top with plain silver solution, a 
clean glass plate coated with Bromo-iodized Collodion 
and leaving it there for several hours. The Nitrate 
first forms Bromo-iodide of Silver in the film and then 
dissolves it out again. 

DEVELOPING SOLUTIONS FOR POSITIVES. 

Formula No. 1 . 

Protosulphate of Iron .... 12 grains. 
Glacial Acetic Acid .... 30 minims. 
Water . » 1 ounce. 



DEVELOPIVa SOLUTIONS FOB POSITIVSS; 87 

As a rule no filtering is required; but should the 
solution be turbid it is better to filter it. 

An addition of Nitric Acid, half a minim to the ounce, 
makes the image whiter and more metallic ; but if too 
much be used, the development proceeds irregularly, 
and spangles of Silver are formed. 

The Acetic Acid renders the development uniform, 
by restraining the violent action of the iron and enabling 
it to combine more readily with the film; it has also an 
effect in whitening the image and increasing its 
brightness. 

The solution of Sulphate of Iron becomes red on 
keeping, from a gradual formation of penalt. This to 
some extent weakens the developing power of the iron; 
but on the other hand, it seems to give greater clears- 
ness of image. 

' A little Alcohol, about half a drachm to the ounce of 
solution, is a useM adjunct, especially in hot weather, 
as it enables the developer to spread more uniformly 
over the fihn. 

Some operators add pure Nitrate of Potash to this 
developing solution, to form a small portion of Pro* 
tonitrate of Iron. It is said to improve the colour 
slightly. The proportions are 10 grains of Nitrate of 
Potash to about H or 15 grains of Protosulphate of 
Iron. 

Formula No, 2. 

This is a mixture of Sulphate and Nitrate of Iron, 
employed with much success by many operators. 
Take of— 

Sulphate of Iron • • • • • • 1| ounce. 

Nitrate of Baryta 1 „ 

Alcohol •.•.•••• 1 „ 
Pure Nitric Acid . • . • • 40 minims. 
Water 16 ounces. 

Reduce the Nitrate of Baryta to fine powder in a 
mortar, and dissolve it in the water by t\i^ 2A!^ oi \k&-aX. 
This ma/ he done in a porcelain capa\i\!& ^ton^vD^^ ^"^ ^ 
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tripod, with a spirit-lamp below, or tlie water may'^be 
boiled in a kettle and poured upon the pulverized saft 
with constant stirring. Next, reduce the Sulphate of 
Iron also to powder, and when the whole of the 
Nitrate of Baryta has dissolved, stir the Sulphate into 
the warm liquid, and continue to stir for three minutoe^ 
to insure a perfect decomposition. A dense white d<h 
posit of Sulphate of Baryta forms, rendering the whole 
milky, but on leaving the capsule for ten minutes,^ 
heavy powder settles to the bottom, leaving a detf 
liquid of an apple-green colour, with occasionally a 
little reddening at the edges, from oxidation and con- 
version into P«mitrate of Iron. Throw the whole on a 
paper filter, and if the liquid at first runs muddy, pass 
it through the same filter a second time. Drain away 
as much as possible, and when it has become quite 
cold, drop in first the Nitric Acid and then the 
Alcohol. 

The above operation is very simple, but two or three 
causes of failure must be guarded against. The Nitric^ 
Acid will sometimes oxidize the Iron, and make it red, 
and it may also act on the Alcohol Do not therefore 
mix the Nitric Acid with the Alcohol, but add them 
separately, and drop the required quantity of Nitric 
Acid first into a few drachms of water, to dilute it down 
and prevent any chance of oxidation. Lastly, fill up 
with water to the proper bulk. 

The solution so formed will contain in each ounce 
about 30 grains of Nitrate of Iron, and 10 grains of 
Sulphate of Iron; but the Nitrate is so feeble a 
developer, that 5 or 10 grains additional of the Sul- 
phate may be deeded' to pi-event the formation of 
spangles on the shadows T^heti the weather is cold or 
the bath very acid. 

This developer will keep for two months in cold 

weather, and probably longisr, if the bottles are filled to 

the neck ; hence a stock can be prepared beforehand. 

It becomes weakened by a partial decomposition, but 

produces sufficiently white pictures^ if a little Proto« 
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salpliate be added. Acetic Acid is purposely omitted 
from this formula. 

Formula No, 3. 

Make a saturated solution of Gallic Acid in water, 
filter and add to it, little by little, a thirty grain solution 
of Ptotosulphate of Iron, with constant stirring, till the 
mixture turns into a thin ink. Now add Nitric Acid, still 
stirring, till the solution becomes of a sea-green colour, 
when it is ready for use. No Acetic Acid is required. 
The peculiarity of this developer is that it reduces the 
Hght-afPected portions of the sensitLve film in brilliantly 
fine particles of metallic silver. 

THE FIXING SOLUTION. 

Cyanide of Potassium • ... 10 grains. 
Water (common) 1 ounce. 

This solution decomposes slowly by being kept, but 
it will retain its solvent power for several weeks or 
longer. As it is highly poisonous, the bottle containiug 
it should be distinctly labelled '^ Poison,'* and when not 
in use placed careftilly out of the way of children and 
ethers unacquainted with its deadly properties. 

VARNISHES. 

. Two kinds of varnish are usually employed for Posi- 
tives on glass — ^viz., a clear varnish for protecting the 
film, and black varnish for backing up. As the pre- 
paration of the best Photographic varnishes is sur- 
rounded with much difficulty and can only be satisfac- 
torily accomplished on a large scale, it is better to pur- 
chase the varnishes ready made, as any instructions for 
its manufacture mfght lead to disappointment. More- 
over, varnish-makers are extremely secretive in the 
modes adopted by them for its preparation. 
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CHAPTER m. 

FORMULAE FOR NEGATIVE SOLUTIQirS. 

Ist. The plain Collodion. Take of — 

Ether, sp. gr. -725 10 fluid onneea. 

Alcohol, sp. gr. -805 . • . . 5 >» n 
Pyroxyline 120 grains. 

As before directed (p. 35) shake up the p3rroxjline 
in a bottle with the alcohol, then add the ether and 
again shake till all the Pyroxyline that will diaadve 
has passed into solution. 

2nd. To Bromo-iodize the above Collodion, Take— ' 
Iodide of Ammonium • • • 40 grains. 

„ Cadmium . . • . 40 ,, 
Bromide of Cadmium • . • 20 „ 
Alcohol, sp. gr. '810 to *815 • 5 fluid ounceSi, 

Shake in a clean bottle till dissolved, and add to the 
above proportion of plain Collodion ; or the Bromo- 
iodizing salts may be dissolved along with the Pyro^- 
line in the stock bottle. But in this case the formula 
will be slightly altered, and stand thus — 

lather, sp. gr. '725 .... 10 fluid ounoes. 

Alcohol, sp. gr. -805 to '815 • 10 „ „ 

Pyroxyline 120 grains. 

Iodide of Ammonium • • . • 40 ,, 

„ Cadmium .... 40 „ 

Bromide of „ .... 20 „ 

Put the Bromo-iodizing salts first into the bottle, 
l^en add the Alcohol and afterwards the Pyroxyline. 
Shake well up until the salts are dissolved, complete 
solution being much favoured by the rubbing action of 
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the Pjroxyline. Lastly add the Ether, and again shake 
until all uiat is soluble of the Pjroxyline has been 
taken np. This is .the plan which t^e writer inyariably 
adopts in his own practice. 

. As the Iodide and Bromide of Cadmium are exceed* 
iogly stable salts when exposed to vicissitudes of tem- 
perature, &c., and even in the presence of acids 
(although when used alone thiey are apt to render Col- 
lodion too viscous)*, they 'are of immense value in cor- 
recting the tendency which other Iodides, &c., have to 
tmdergo decomposition when dissolved in Collodion. 

Various other formulae for Bromo-iodizing Collodion 
fop natives have been proposed to suit different con- 
ditions of light, teknperature, &c., but the above may 
he considered excellent for a good normal Collodion 
laitable for general purposes. If the heat of the 
leather and also the light are very intense, more Bro- 
mide may be used with advantage, probably because 
Bromide of silver is less liable than the Iodide to be 
over-acted on by strong impulses of bright light and 
hj high temperature. 

As a rule, Bromo-iodized collodion is best adapted 
for an iron developer, but occasionally a Pyrogallic de- 
veloper is used when the finest possible deposit of silver 
is required. The latter developer, however, acts with 
less energy than iron, and therefore a longer exposure 
is required. 

SiMPLT Iodized Collodion. — To each fiuid ounce of 
the plain Collodion formulated in last page, add three 
fluid drachms of either of the following solutions — ^ 

Formula No. 1. {Potassium lodtzer.) 

Iodide of Potassium . • • ^ • 135 grains. 

Alcohol, sp. gr. '816 . • • • 10 ounces fluid. 
Pulverize the Iodide, dissolve by agitation in a bottle 
and filter if necessary. Solution is much assisted by 
placing the bottle for a short time in warm water, say 
about 120° Fahr. If the AJcohol be too strong, all thQ 
Iodide will not be dissolved* 
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Formula No. 2. {Cadmium lodizer.) 

Iodide of Cadmium . • . ,170 grains. 
Alcohol, sp. gr. -810 to '816 . 10 ounces flui^ 

By agitation this Iodide will dissolve readily in tiw 
cold. 

Formula No. 3, (Mixed lodizer.) 

Iodide of Ammonium , . . ♦ 60 grains. 
Iodide of Cadmium .... 90 „ 
Alcohol, sp. gr. '810 to '816 • 10 ounces fluid. 

Bj agitation these Iodides will also dissolve readily 
in the cold. 

Bemarks on ForrmUa No. I, — In the earlier days (A 
Photography, this is the one which was generally used ; 
but as the Collodion Iodized with it is very apt after 9t 
short time to turn red by the liberation of free Iodine^ 
which renders the Collodion less sensitive, it is recont* 
mended to Iodize only a small quantity of Collodion at 
one time. 

This lodizer usually remains colourless if kept iu iR 
dark place, but on exposure to light a trace of Iodine 
is liberated, tinging the solution yellow. On again it* 
moving the lodizer from the action of light, reabsocp 
tion of the liberated Iodine generally takes place. 

Remarks on Formula No, II, — ^This is the most stable 
of all Iodizing solutions ; and the only drawback to its 
general use^ is its tendency to render the Collodion 
glutinous, and thus preventing the possibility of an 
even- coating of Collodion on large plates in warn 
weather. It exhibits no tendency to decompositioi 
either when in alcol\plic solution, or when mixed witl 
plain Collodion, hence^ a»in the next formula, it is usee 
to correct the opposite tendencies of another Iodide. 

Remarks on Formula No, III, — ^No lodizer equal 
this for general utility. Collodion when Iodized witl 
the Ammonium salt alone speedily decomposes, althond 
at first the Collodion works remarkably well. In w 
formula, the proportion of Cadmium has been s 
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tonged, from careftil experiment, as to correct the 
tendency to decomposition of the other salt, even in the 
liottest weather. A light sherry colour after a time is 
imparted to the Collodion, which will remain constant 
fer many montihs, even in the presence of a slight 
amount of acid, or in bright daylight. 

Another variety of lodizer similar to the last may be 
made by mixing equal parts of Formulae Nos. 1 and 2. 

THE NITRATE BATH FOR NEGATIVES. 

IH. For Bromo-iodized Collodion — 

Pure Nitrate of Silver • • • . 35 grains. 
Distilled Water 1 ounce. 

Make in the above proportions the required quantity 
of solution and Iodize it as directed at p. 36. If the 
ablution be neutral to test paper, that is to say, if blue 
Ctmus paper immersed in it is not changed in colour 
after, say, fifteen seconds immersion, it is quite certain 
tliat the Nitrate bath in this state will not yield 
f^egatives free from fog, unless the Collodion has become 
|uite red by the liberation of free Iodine. But as such 
!]k)llodion is very insensitive, and soon disorders the 
)ath, it is better not to use it. 

To rectify the solution, pour it into the glass bath or 
rough, and, supposing we have twenty ounces of 
olution, thoroughly stir up with it four drops of dilute 
fitric acid (equal parts strong acid and distilled water) 
ind test again with Litmus paper. After a few seconds 
he blue colour of the paper will probably assume a 
lightly reddish hue. If so, the solution may be fit for 
fork. That fact, however, can only be ascertained by 
I practical trial with a Collodion known to be good. If 
he developed Negative is not free from a deposit of 
ilver in the deepest shadows where Light has not acted, 
VT from fog, as it is technically called, add two more 
Irops of dilute acid and try another plate. Most 
ikely a nice blooming Negative will be the result. If 
lot, try the effect of another drop or two of acid. 
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The operator, howerer, must be very careful not t^ 
add too much acid, which has the effect of diminishing 
the sensitiveness of the film, and at the same tiaie 
giving a very feeble image. For this reason the writer 
recommends, and in his own practice invariably adoptiq| 
this progressive and tentative method of acidalatnii;. 
the Silver bath. 

If by inadvertence too much acid has been addajf 
there are two ways of remedying the mistake. By fiff 
the best plan is to add to the bath by degrees some 
Nitrate solution of the same strength, which has not 
been acidulated, practically testing with plates, as befbrey 
between each addition. 

Th6 second and niorS ti'ouble^ome plan consists in 
correcting an over-acid bath with Oxide of silver. 
Proceed thus. Dissolve say ^ve grains of caustia 
Potash or Soda in an ounce of water, add to this a 
solution of Nitrate of silver till no more precipitate 
falls. The precipitate is Oxide of silver. Whilst still 
freshly made, throw the whole into a filter till the 
liquid has run through. Afterwards wash the precipi- 
tate by passing through the same filter two or three 
ounces of distilled water. This, besides washing away 
impurities, will dissolve a little of the Oxide, but the 
small quantity dissolved is of no consequence. Next 
pass the overacid silver solution through the same 
filter, when it will be found that the add has dissolved 
a considerable portion of the Oxide, and the filtered* 
solution will now, when tested with Litmus paper, be 
foimd to be neutral, or perhaps slightly alkaline. Try 
it as before with collodionized plates, and correct mors 
carefully this time with dilute Nitric acid. 

2nd. For Iodized Collodion — 

Pure Nitrate of Silver . ... 30 grains. 

Distilled Water 1 oimce. 

Dissolve and Iodize as before. 

It will sometimes be found that this sensitizing sphi-' 
tion works very well for Iodized Co\yo^\o\i V\\kwA«D?{ 
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iddition of acid. In this respect much depends on the 
^odion. A sample of Collodion which has become 
lighly coloured by the liberation of free Iodine, works 
)est when excited in a neutral -bath ; but it is obvious 
hat a Nitrate solution cannot long remain neutral if 
ihns containing free Iodine are sensitized in it, because 
he Iodine combines directly with the silver, liberating 
he Nitric acid, which having no displaced base where- 
lith to combine, renders the solution more and more 
cid by the sensitizing of every successive plate. Such 
k>llodions, when much discoloured, should not be used, 
8 they invariably and quickly injure the bath. To 
cidulate the nensitizing solution for a good Iodized CoU 
odion the best acid to use is the Acetic, and it should 
»e added tentatively, as described in the instructions 
or acidulating the bath for Bromo-iodized Collodion, 
see p. 43). 

TO PRESERVE THE MEOATIVE AND POSITIVE BATHS FOR 

COLLODION. 

The following observations apply both to the Nitrate 
lolutions for Negative and Positive processes by means 
if development : — 

By dipping successively a large number of Col- 
odionized plates into a bath, the silvei^ solution becomes 
^hanged in various ways. 

Ist. The water absorbs some of the Ether and 
ycohol which still remain in the immersed film. 

2nd. When the Iodine, Bromine, &c., of the Collo- 
lion combine with the Silver, a corresponding quantity 
)f Cadmium, Potassium, or whatever other metal is 
^mbined with the Haloid salt, is net iree, and combines 
n its turn with the liberated Nitric acid, forming Ni- 
xates of these metals, which remain in solution. These 
secondary Nitrates are not hurtful to the Bath, farther 
than that they weaken its power for sensitizing. 

8rd. With every successive plate .there is introduced 
Into the Silver bath a greater or less amount of organic 
matter. This is partly derived from the fingers whilst 
handling the plate, and partly from the CoW.o^\oTi\\isi^« 
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Nitrate of silver has a great affinity for these orgam 
substances, and consequently the bath is liable after 
time to become loaded with dissolved matter wbii 
is fatal to the production of a clearly defined NegatiT 
or Positive, unless controlled by a great deal of Nitric « 
Acetic acid. This remedy necessitates a very much longe: 
exposure, which, for Portraits at least, is not admissible 

4th. One of the most potent destroyers of a Nega- 
tive or Positive bath for CoUodionized plates is the fca* 
mation therein of Nitro-iodide or Nitro-bromide of silver 
It will be necessary to explain this phenomenon shortly 
as the facts have now been fully ascertained and tb 
causes traced to their sources. 

When an Iodized, Bromo-iodized, or Bromized Ool^ 
lodion film is being sensitized in the Silver bath, tin 
first effect of the silver is to convert the solubli 
Iodide, &c., into the corresponding salts of silver. 
When that is completed the excess of Nitrate of silvei 
begins to dissolve out or destroy its own offspring, 
Af^er a time the Nitrate becomes saturated, and di^ 
the new compound crystallizes out in fine needle lerys- 
tals in the Nitrate bath, or more generally in the Colio- 
dionized film. Alcohol and Ether in the bath muchfavou 
the deposition of these crystals, which are insenaitifie 
to Light and constitute one of the most fertile causes of 
pin-holes or transparent spots in Negatives. Simply 
Iodized Collodion is less liable to this influence than a 
Bromo-iodized, 

K the Nitrate bath is otherwise working well, 
the best remedy is to add to it say one-third of its 
bulk of distilled water, which will throw down a lai^ge 
proportion of the Iodide and Bromide which it has 
taken up. Filter and then dissolve in it Nitrate of 
silver in proportion to the quantity of water added* 
Acidulate if necessary. 

With reference to an excess of organic matter in the 
Nitrate bath, the best way to test for failure in that 
direction is to take a portion of the solution and make 
it slightly alkaline with Anomonia, If by exposure to 
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strong light the liquid does not become turbid after two 
houTSy then organic matter is not present in excess. 
This reducing power of Light on solutions of Nitrate 
of silver containing organic matter is taken advantage 
of to purify them. Proceed thus. Pour the impure 
fiath into a transparent wide-mouthed bottle, add Am- 
monia drop by drop till reddened litmus indicates, by 
becoming blue, that the solution is slightly alkaline. It 
is better not to stopper or cork up the bottle, as it is 
important to allow any Ether or Alcohol which the 
solution contains to escape. Dust may be kept out by 
placing loosely over its mouth a conical fold of thin 
blotting paper after the manner of a candle extinguisher. 
This does not materially interfere with the escape of 
YBpour. The vessel is now placed in sunlight or strong 
diffused daylight, in a place where rain does not find 
access to the interior. After a few days' exposure most 
of the organic matter will be precipitated and reduced, 
in combination with part of the silver, to a black pow- 
der. The time of reduction varies, according to the 
intensity of the Light and the amount of Organic 
matter present, from five to thirty days. The bath 
Bhould now be filtered, but if it is an old one ftdly 
saturated with Iodide and Bromide of Silver, it is better 
before filtering to add to it say one-third of its bulk of 
distilled water, the effect of which is to precipitate a 
portion of these salts in an extremely fine state of divi- 
sion, which will pass through a very porous filter. If, 
however, the weakened silver solution is well agitated 
and allowed to stand for a day or so, the particles will 
agglomerate and fall to the bottom. The solution should 
now run through the filter perfectly clear. 

To render the bath again tit for work, dissolve in it 
pure Nitrate of Silver in the proportion of thirty-five 
grains Nitrate to each ounce of distilled water used in 
diluting. Acidulate it either with Nitric or Acetic 
acid as previously directed in making a new bath. 

Such solutions, when the corrections have been pro- 
perly made, work quite, as well as new ones. 



CHAPTER IT. 

OH POSITIVE AND HEQATIVE COLLODION PHOTOOBApra. 

We use the f^nnB "Poaitire" sad "Negatiye" » 
frequently in Photography to denote different kinds of 
chemicals and pictures, t)iBt it is important for the 
student to have a cleai understanding of the meaniig 
of these terms. 

A Positive photograph may be defined to be s 
picture which gives a natural representation of the 
lights and shadows of an object Be seen by the eye. 

A Negative photograph, on the other band, haaflie 
lights and shadows reversed, so that the appearance of 
the object is changed or negatived. 

The following diagrams will serve to make thil 
obviona: — 

7is.i. Tis. I. ritt.i. 




Fig. 1 is an opaque image drawn on a transparent 
groimd ; fig. ii representa the effect prodnced by 
placing it in contact with a layer of penmtive Chloride 
of silver and expoang to light; and fig. 9 is the remit 
of again copying this Negative on Chloride of b11v«f. 

Fig. 3 therefore is a Positive copy of fig. I obtained 
by means of a Negative. By the first operation, the 
lights are leveiaed ; by the second, being again revix»4 
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"ey «re made to coirespond with the original ; henc« 
tjie posaeafflon of a Negative enables ua to obtain Posi- 
^t copies of the objects, indefinite in number and all 
pncisely Edmilar in appearance. 

The same Photograph may often be made to show 
either as a Positive or a Negative. For instance, 
nppoaing a piece of silver leaf to be cut into the shape 
™ a cross and pasted on a square of glass, the ap- 
pwanoe presented by it would vary according to the 
Mj in which it is viewed. 




Fig. 1 repr««eata It placed on a piece of black velvet ; 
% 2 as held up to the light and viewed by transmitted 

r h^t. 

I FowtiveB therefore should be viewed by r^eeUd 

' lad Negatives by transmitted light. 

AU Photographs, however, cannot be made to re- 
{ireaent both Positives and Negatives. la order to 
pOBseu this capability it is necessary that a part of the 
image should be transparent and the other opaque, bat 
with a bright suiiaoe. These conditions are fulfilled 
when an image on Collodion la developed by a reducing 

Every Collodion picture on glass is to a certain extent 
both Negative and Positive, and hence the processes for 
obtaining both varieties of Photographs are in most 
respects the «une. The conditions of success will be 
fully described in succeeding chapters. AU that refers 
to obtaining Positives on Silver-chlorized paper will be 
treated of onder the head of " Positive Printing." 
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CHAPTER V. 

THE PHOTOGRAPHIC DARK ROOM. 

This is the room in which the sensitizing of Collodion 
paper, &c., and also the development of the image, is 
carried on. It need not be dark in a visual, but only 
in a Chemical sense. We have already seen that onlj 
certain rays of Light exercise a chemical effect on our 
sensitive compounds, hence it Avill be necessary to 
prepare them in a room so lighted as not to affect IJiem. 
This may be done by lighting it with orange -coloured 
glass, and not working too close to the window. Sed 
glass would be a more effective substitute, but as the 
working in that kind of light is exceedingly painful to 
the eyes, the other kind of glass is preferable. A lamp 
or candle for illumination is sometimes used, but aa 
the rays proceeding from these are often of a vet; 
actinic nature, the direct light should be prevented 
from falling on the sensitive film, by interposing neai 
the source of light a screen of orange-coloured glass 
It is very easy to test the " dark room" for Chemical 
rays, and if this has been once done when the external 
light is very powerful, no more testing will be necessary. 
Sensitize a Collodionized plate in a Nitrate bath, both ol 
which are known to be in good condition. Expose th( 
plate for a few minutes to such Light as may find 
access therein. Pour on a developer and watch if then 
be any reduction of Silver or darkening of the film 
Should reduction take place, even to a small extent, i 
is probable that some Actinic light, which might b 
troublesome, does exist in the room. But it is no 
always safe to conclude that such may be the cause o 
darkening, because the chemicals themselves may b< 
in fault. Test again by a method, which although i 
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little more troublesome, will iDfalliblj point out the 

source of fogging. Excite a GoUodionized plate in the 

Nitrate bath, and immediately place it in a dark frame. 

Pull out the slide gradually within the dark room at 

intervals of, say, one minute intervening between each. 

Ten intervals may be selected, which would represent 

in the maximum, ten minutes exposure to one minute 

in the minimum. A small portion of the plate should 

be left non- exposed. 

Apply the developer, and watch closely for the fol- 
lowing effects. 

Ist. If the film remains clear all over, then in all 
|m)bability the chemicals are right, and also the dark 
room is sufficiently protected from Actinic rays. 

2nd. If regular steps of gradation of darkening take 
place then the dark room and chemicals are certainly 
right, provided, as before, no deposit whatever takes place 
oa that portion of the plate non-exposed in the slide. 

The Photographic dark room should be well venti- 
lated, otherwise the continued breathing of the pent-up 
fiunes of Ether, &c., by the operator would eventually 
be prejudicial to health. It must be provided with a 
irater tap and sink, or where these are not available, 
[ with a large pouring jug and basin for the reception of 
Washings, &c. 
No chemicals should be admitted therein which are 
I fiot necessary for the purposes of sensitizing, developing, 
I &c., a wet Collodion plate. And as the Photographer is 
necessarily working in a feeble light it is useful to have 
&e various solutions placed not only in different 
positions, but also in differently shaped bottles, so that 
^e operator by the sense of touch alone can put his 
hand on the solution required. Above all things, 
Ammonia must not find a place within a dark room 
intended for the wet Collodion process, because the fumes 
£x>m it very quickly destroy a Nitrate bath, and in the 
development are very prejudicial. 

With these preliminary observations we are now in 
a position to proceed with practical work. 

£2 
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CHAPTER VI. 

MANIPULATIONS OF THE WET COLLODION 

PROCESSES. 

CLEANING THE GLASS PLATES. 

In selecting glass for Photography care should be taken. 
Common window glass will answer well enough for 
Positives taken direct in the Camera ; but for N^atives 
it is not sufficiently flat, and is liable to break when 
screwed into the pressure-frame for printing. What is 
called " flatted crown" will suit for small Negatives^ 
but unfortunately it is not always flat, and therefore a 
risk is run of its breaking when large sheets are used. 
" Patent plate," although much more expensive, an- 
swers better than any other kind of glass, especially for 
large sizes, and as it is perfectly fiat no risk is run of 
its being broken in the Printing-frame if grit or sand is 
not interposed between the two glassea 

Before washing the glasses each piece should be 
roughened on the edges and at the corners, by passing 
round them a sharp file, or more quickly by making 
two plates do duty for each other. Hold their edges at 
an angle, taking care to keep the arms fully extended, 
to prevent spiculee from fl3dng off into the eyes, then 
successively draw the edges sharply along each odier. 
This will be a sufiicient protection to the hands ircm 
sharp edges. 

It would not be safe to rely on glass being Photo* 
graphically clean by washing it in water, and then 
wiping it with clean cloths or wash-leathers. There 
are often impurities on the glass which these will hot 
remove. The safest way is to proceed methodicallfi 
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by a plan which will insure a clean glass, if the glass 
iteelf contains no internal contaminations, which by 
oozing out might affect the Photographic Chemicals. 
Make a mixture consisting of one part of Hydrochloric 
acid and four parts common water. Lay the plate 
down on two or three folds of flannel laid on a flat 
table. With a dabber, which may conveniently be made 
of a bung or large cork, wrapped round with chamois 
leather, rub over the surface of the glass with con- 
siderable pressure a few drops of the Hydrochloric 
mixture. Wash off the acid under a tap, finally 
rinsing with distilled or filtered rain water, and rear 
up the plates to dry in a place free from, dust; of 
coarse taking care to mark a corner of the cleansed 
side by any device which may be deemed most con- 
venient. These glasses are ready for use at any time 
in the wet Collodion process, by simply brushing o£E 
with a broad cameFs hair brush any dust that may have 
settled on the prepared surface. 
Another method of cleaning Photographic glass which 
• has not been previously used is very efficacious. Drop 
on the surface to be coated with Collodion a few drops 
of old Collodion, thinned with Ether or Alcohol, or 
[ preferably Tincture of Iodine. Instantly with a dabber, 
i kept for that purpose alone, energetically work over 
the surface of the plate till the liquid has been rubbed 
off or has evaporated. Breathe on the plate, and with 
a fresh dabber or leather instantly rub off the con- 
densed moisture. The glass is ready for use when, by 
again breathing on it, the condensed moisture evaporates 
regularly and not in patches. 

The cloths or wash-leathers used for wiping Photo- 
graphic glass should be kept expressly for that purpose. 
The cloths are best made of a material known as fine 
" diaper,'* and very free from flocculi and loosely 
adhering fibres. Wash them by soaking them for a 
night in tolerably strong solution of common washing 
Soda. Wring them out and wash them out in several 
changes, not less than ten of clean water ; wring between 
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each change, then hang up to dry. Wadh-leatheTS are 
similarlj prepared, but here l^e operator must be 
careful not to use warm water, as that would eihriyel up 
the skins. They must be washed till all the Soda and 
'^ dressing" has been removed. It will take longer to 
remove the latter than the former, but as the dressing 
is insoluble in water, it is easy to see when the whole 
of it has been washed away. These leathers when dij 
are generally harder and less pliant than they ought to 
be. In that case roll them up into a ball, and beat 
them with a wooden mallet till they become soft and 
pliant. 

Silk handkerchiefs for finally polishing the dry plates 
are not recommended, because in particular states of 
the weather the glass by being rubbed with them 
becomes strongly electric, and attracts any dust which 
may be floating in the immediate neighbourhood. 
Chamois leather does not electrically excite the glass 
so powerfully, and therefore is to be preferred. 

To Clean Plates that have been previously used. — ^If on 
developing a plate the picture is considered a failure, 
it is best to wash oft the Collodion, &c., at once and set 
aside to dry, when the glass may be considered as good 
as new. But if the Collodion film has been once allowed 
to dry, it is better to soak the glass for some time in a 
solution of common Soda and wash as before. 

If the glass plate has been varnished, soak it for a 
night in a very strong solution of Soda, when probaUy 
the film and varnish after a little rubbing will break 
away in patches. But some sort of varnishes resirt 
this treatment. They must, however, give way to the 
extraordinary solvent power of Pyroxylic spirit, or 
Wood Naphtha. To apply this solvent, lay the plate 
on a fiat table, pour a little of the spirit on the varnish, 
rub with a dabber, when varnish and Collodion will 
both quickly be detached from the glass. These plates 
should then be soaked in Soda and washed as beibre. 

Strong acids too have a similar effect, and act very 
quickly. The writer, who in his practice with his 
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stadents has often occasion to make Pjroxyline, and 

finds on his hands at the end of a year a large 

number of varnished negatives which are of no use, 

preserves the Nitro-sulphuric acid which has already 

served its original purpose. Into this the varnished 

plates are dipped one by one, by means of a glass dipper 

or dip, or a number of them are allowed to soak in the 

mixture of acids for a short time. When placed in 

water, the films are easily rubbed off. This plan is 

recommended only to those who have plenty of waste 

acids which otherwise would be thrown down the sink 

without doing this final service. 

General Remarks on Cleaning Glasses, — Much time 
is often wasted in finally cleaning glasses for the recep- 
tion of the Collodion by the operator's frequently 
breathing upon them violently, and thus projecting 
particles of saliva which require a great deal of rubbing 
for removal Gentle breathing is all that is required. 
Again, the condition of the cleaning cloths or leathers 
for finishing should be carefully attended to. They 
should never be touched with moist hands, or hands 
contaminated with chemicals, and when not in use they ** 
should be stored away in a clean cotton bag, and in a 
dry place. 

TO COAT THE PLATE. 

When the salted CoUodion has settled for some da3rs, 
decant off a portion into a pouring bottle for use, taking 
care not to disturb the sediment. The best, and at 
the same time cheapest, pouring vessels are the tall 
lipped medical bottles, procurable at any druggist's. 
They must be fitted with the best corks so as to prevent 
the evaporation of the Ether and Alcohol. Now take 
a glass plate, previously cleaned, and wipe it gently 
with a broad camel's hair brush, in order to remove 
any particles of dust which may have subsequently 
collected. If it be a plate of moderate size, it may be 
held by the comers in a horizontal position, between 
the forefinger and the thumb of the left hand. The 
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Collodion is to be poured oa steadily ontil a circular 
pool is formed, extending nearly to the edges of the 




By a sliglit inclinatioD of the plate the fluid is made 
to flow towards the comer marked 1 in the above 
djagrum, until it nearly touches the thumb by which 
the glass is held; from corner 1 it is passed to comer 
2, held by the forefinger ; from 2 to 8, and lastly, the 
excess poured back into the bottle from the comer 
marked No. 4. It is next to be held oyer the bottle for 
a moment, until it nearly ceases to drip, and then, by 
raising the thumb a little, the direction of the plate is 
changed, bo as to give a rocking movement, which 
'makes the diagonal lines coalesce and produces a smooth 
surface. The operation of coating a plate with Collodion 
must not be done hurriedly, and nothing is required to 
insure succesa but steadiness of hand and a safficiem^ 
of the fluid poured in the first instance upon the plats. 

In coating larger plates, the^eumoito holder, which 
Axes itself by suction, will be found the most eiinple 
and useful. 

The presence of white light in the room does no 
injury until the plate has been placed in the Batli, and 
therefore the door may remain open during the opera- 
tion of coating, since it would be difficult to apply llie 
fluid evenly without plenty of light. Draughts of air, 
however, must be avoided as much as possible, since 
they promote too rapid evaporation, and carry along 
particles of dust which may adhere to the plate. If the 
dark room is illuminated by a yellow flame from a 
toUow candle or by a whiter flame Burrounded with 
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orange glass, be careful not to C!ollodionize the plate 
near these, nor to have an open bottle of Collodion near 
them, because, as the vapours of Ether and Alcohol are 
▼ery inflammable, disastrous consequences might ensue. 

Sensitizing the Film, — As soon as the Collodion on 
^e glass plate has set, as it is called, or when by touch- 
ing the draining comer the drop of Collodion does not 
adhere to the finger, and this time, according to tempe- 
rature, &c., may vary from ten seconds to a minute, 
the plate is rested on the glass dipper and lowered into 
the solution by a slow and steady movement ; if any 
pause be made, a horizontal line corresponding to the 
surface of the liquid will be formed. Then place the 
cover upon the vertical trough and darken the room, if 
this has not already been done. 

Whilst the plate remains in the Bath, the operator 
may occupy himself in wiping out the comers and lower 
edge of the dark slide with blotting paper ; next, in 
measuring a sufficiency of the developing solution, and 
m focussing the object. Then rinse the fingers an 
instant in water, to cleanse them from any traces of 
soluble impurity and return to the Bath. 

The light ought to fall upon the plate at a sharp 
angle whilst it is lifted from the Bath, that the operator 
may see the greasy lines upon the surface. An im- 
mersion of from two to three minutes will usually be 
sufficient to remove them in warm weather ; but when 
the temperature falls, the time must be prolonged. 
Something will depend upon the number of times the 
plate is moved up and down, and many adopt the plan 
of leaving it in five minutes, and then taking it out 
without any movement When the liquid flows off in 
a uniform ^eet, the decomposition may be considered 
to be perfect. The principal impediment in this part 
of the process lies in the difficulty with which Ether 
and Water mix together, which causes the Collodion 
surfiEU^ on its first immersion to appear oily and covered 
with streaks. By gentle motion the Ether is washed 
away, and a smooth layer obtained. 
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When the Nitrate bath is in perfect order no hai 
will result from leaving the plate in it for a long 
time ; but the experience of all practical Photograph( 
points to the fact that nothing is gained by a prolong 
immersion, and much clearness of image may be lost. 

The plate is next drawn gently up through the so] 
tion, removed from the dipper and held vertically o^ 
the trough for a minute to drain. To farther dra 
the plate some operators rest the lower edge for a she 
time on a few folds of blotting paper, and also wipe t 
back with the same material. These latter precautio 
are, however, not necessary if the dark slide is fu 
nished with a well or trough at the bottom into whi 
the solution may run. The plate is now placed on t 
silver wires of the frame, taking care that the draini: 
end be towards the bottom. In carrying the darkfra\ 
to and from the Camera^ and at all times when the pU 
is inside, make sure that the slide is kept in sud 
position that no liquid can run back over the film, 
this precaution be not attended to many sorts of defe( 
will be visible in the picture. The frame too shov 
be carried very gently, else particles of dust a: 
abraded wood might be set loose and settle on t 
surface of the film. These would give rise to spots 
the picture either of a transparent or opaque charactc 
according to the nature of the impurity which cau£ 
them. 

All the observations contained in this Chapter app 
both to Collodion Negatives and Positives taken in t 
Camera. In the next two Chapters we must make 
distinction between the two processes and describe the 
separately, because in some respects the treatment whi 
is best adapted for the one will not suit the other. 
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CHAPTER Vn. 

THE POSITIVE COLLODION PBOCESS ON GLASS. 

We have previously detailed the various operations and 
chemicals necessary before obtaining a Positive picture 
by development — viz., cleaning the glass (p. 52), the 
Collodion (p. 35), the Sensitizing bath (p. 36), the de- 
velopers (p. 37), the fixing agent (p. 39), and the 
general observations contained in last Chapter. It 
now remains for us to describe those manipulations 
wherein the Positive process differs from the Negative. 
These consist mainly in the development. 

In developing a glass Positive the solution of Sul- 
phate of Iron should be scattered evenly over the film, 
and in some quantity, so as to wash off a portion of 
Nitrate of Silver into the sink. In the case of Nega- 
tives it is an object to save every trace of Nitrate, and 
precipitate it upon the image, in order to increase the 
density ; but with Positives there is a fear of getting 
an excess of intensity, and if the Collodion film be 
tolerably creamy, it will always retain more than 
enough of the Nitrate to give a Positive free from the 
green or blue marks characteristic of deficient reduction. 
White stains at the margins of the plate are produced 
in great measure by the developer coming into contact 
with an excess of Silver. 

Tilt the developing fluid backwards and forwards 
upon the film for about thirty seconds, or a minute, 
until the darkest shadows begin to be visible. Sup- 
posing the film to be well lighted with yellow light, 
there will be no difficulty whatever in ascertaining 
when the image is fully out ; the developer must then 
be poured off immediately, and the plate washed with 
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water, or the image will be rendered too dense by fresh 
precipitation of SUver, and the middle tints in the face 
will be lost in consequence. The blacks are rarely 
quite pure when the plate has been too much developed, 
but show either little spangles of Silver or a general 
clouding. 

When the Sulphate of Iron is washed off before the 
proper development is complete, the whole image looks 
very thin and weak, with a blue or greenish tint : the 
details in the shadows may perhaps be visible, if the 
plate was fully exposed, but usually they are more or 
less defective. The difficulty, with the beginner, is to 
distinguish the effects produced by wrong exposure in 
the Camera, from others due to faulty development. A 
little care, however, will usually enable him to do so. 
If no details appear in the dark shadows, the image is 
either under-exposed or under-developed, but in the 
latter case the lights would be very poor and thin, as 
before described ; whereas in the former they would 
probably be vigorous, especially if the operator kept 
the Sulphate of Iron for a long time upon the film with 
a hope of bringing out the shadows. 

The finished picture in another case, the reverse of 
the last, may appear altogether too white and fiat, with- 
out any deep shadows, every portion of the plate show- 
ing more or less of a deposit of Silver. In this instance 
it is either over-exposed or over-developed, but pro- 
bably the former, and particularly so if the lights are 
not of a very good colour, but appear grey and feeble, 
and if the whole image shows very fairly as a Negative 
when held against the light. You may always calculate 
upon diminishing excessive density of the face and light 
parts by over-exposing in the Camera, but over-deve- 
lopment makes them quite opaque, so that the black 
varnish, when placed beneath, does not show through. 
On the other hand, a prolonged exposure produces a 
far greater effect in clouding over the shadows, and 
giving a grey colour to black drapery, than any amount 
of over-development. 
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When all the Chemicals are in good working order, 
the finest Positives are obtained by giving a rather 
short exposure in the Camera, because the lights are 
then of a pure white, and the shadows transparent. 
With a Collodion not suitable for Positives, the image 
would be* too intense when developed after a short 
exposure. 

Wash the plate with water, to remove the whole of 
the Iron, before putting on the Cyanide, else a blue 
deposit will often be formed. The Cyanide may be 
used over and over again until exhausted. 

In mounting glass Positives it has become a common 
practice to cover the back of the glass with black var- 
nish, and to mount the picture with the Collodion side 
towards the eye. The image is necessarily reversed,, 
but the whites are very bright, and the shadows suffi- 
ciently clear if the Collodion be of the transparent kind, 
and if the front is also varnished with a hard-drying 
transparent varnish, the image will not so readily fade 
away when thus protected from noxious fumes. 
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CHAPTER Vra. 

THE NEGATIVE COLLODION PROCESSES 

ON GLASS. 

Section I. 

WITH IODIZED COLLODION. 

The manipulations connected with cleaning, coUo- 
dionizing, &c., the glass are the same as those described 
in the previous Chapters; but the chemicals and the 
mode of using them differ in some respects. 

As described in the last Chapter, the glass having 
been cleaned, polished, and with a broad camel's hair 
brush freed from adhering dust, is coated with Iodized 
Collodion made by either of the formulae at p. 41. 
When the film has set it is introduced by means of a 
glass dipper into the sensitizing bath made and cor- 
rected according to the formula at p. 44. Extreme caie 
must be taken to introduce into this bath, along with 
the plate or otherwise, as little as possible ^reign 
matter, such as that of an organic kind, inasmuch as 
Iodide of silver per se is very much more liable to be 
disturbed in its action by such contaminations than are 
the mixed Iodide and Bromide. 

When the plate is fully sensitized in the Mtrate 
solution, it is exposed in the Camera, usually for a 
longer time than that required for a Positive on glass, 
and the slide, with all convenient speed, removed into 
the dark room. 

The image is developed by the following solution : — 

Pyrogallic Acid 3 grains. 

Distilled Water I ounce. 

Glacial Acetic Acid 30 minims. 

Or Citric Acid . . 2 grains. 
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lo hot weather less Pjrogallic acid may be dissolved, 
if on trial it is found that the developer acts too ener- 
getically. Again, in cold weather the restraining 
Citric or Acetic acid may be diminished if the develop- 
ment proceeds too slowly, but still leaves the image 
clear. 

On taking the plate out of the slide there will be 
some accumulation of Bath solution at the lower edge, 
which, if the glass be held horizontally for a short time, 
viJl be seen to work its way along the surface of the 
film ; and the effect will be to produce a transparent 
mark on applying the PyrogalHc Acid. To prevent 
this annoyance, the film may be pressed vertically, for 
an instant, on absorbent blotting-paper, and the liquid 
drawn off by suction. 

The Pyrogallic Acid solution having been previously 
measured out (about three drachms for a plate 5x4, 
)ne ounce for a 9 x 7, and twelve drachms for a plate 
)f 10 X 8), hold the glass in the hand in the same 
nanner as when coating it with Collodion, and throw 
he liquid on evenly. It must not be poured from a 
leight on to one single spot, or the whole of the Nitrate 
>f Silver would be displaced from that spot, leaving a 
ransparent mark of non-reduction. The lip of the 
leveloping glass should be depressed until it nearly 
ouches the film, so as to apply the liquid close to the 
idge of the plate, or to some part of iJie image which 
s of minor importance. Always pour out lie whole 
»f the measured quimtity of developer, and then move 
he plate so as to keep it waving backwards and for- 
wards upon the film. It will be quite necessary to 
lave the source of light so arranged that it falls nicely 
ipon the Collodion surface, because the operator has 
o tilt the glass until the developer runs into each of 
he corners, and to keep his eye upon the wave as it 
noves backwards and forwards, in order to prevent it 
rom flowing off at the edges of the plate, or trickling 
lown his sleeve. 

The j&eedom with which the developer flows depends 
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much upon the Collodion, and the length of time it v 
held before dipping, since if the film retain too mm 
Ether it will repel aqueous liquids. It also depei 
upon the Bath in a measure, for when this solution 
newly mixed, and comparatively free from Alcohol, 
will be sometimes necessary to give the plate a sudd 
jerky to prevent the Pyrogallic Acid solution from sto 
ping short of the edge. 

Notice whether the developer remains bright ai 
clear, or becomes turbid befbre the image is fill 
brought out. In the latter case the heat is too hig 
or the chemicals are in fault, and the Chapter ( 
*' Failures" must be consulted. 

Watch the course of the development for about thir 
or forty seconds, and especially the behaviour of tho 
parts of the film which at first remain yellow, but 
length begin to evolve fine details corresponding to t] 
shadows. Keep the Pyrogallic Acid on the plate unl 
nothing more appears in these yellow parts, and th( 
pour it off into a measure, and hold the plate for i 
instant against the light, so as to look through it ai 
see the appearance of the Negative image. 

At this point a failure very commonly occurs, fro 
the operator being too tardy in his movements, ai 
allowing the developer to run into oily lines, so as 
produce diagonal black streaks upon the film. 

Having decided that the image is sufiiciently intene 
proceed to the fixing ; but if it appears too weak (ai 
allowance must be made for the lowering action of tJ 
Hyposulphite), carry the development into the secoi 
stage. To do this, pour away the discoloured Pyr 
galHc Acid, and wash out the glass rapidly with wate: 
then measure out a fresh portion, add to each drach 
about five drops of a 20-grain solution of Nitrate 
Silver, and apply it a second time to the film, until i 
desired intensity is obtained. 

It is not recommended to add a few drops of i 
Nitrate bath to the Pyrogallic Acid, but to employ 
weaker solution of Nitrate of Silver, not saturated wi 
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e. This Nitrate of Silver must also be very pure, 
16 developer will aoon discolour and the shadows 
le stained. 

time ought to be economized as much as possible, 
re the following : — If the image is well out 
) the PyrogaUic Acid becomes turbid, it will be 
essary to throw away ^e first portion, but any 
It of strengthening may be obtained by pouring the 
developer back into the measure, and adding the 
e of Silver. Neither is it necessary to wash out 
iveloping glass with water when it contains Pyro- 
Acid simply discolouredy but anything approach- 
urbidity will suggest an immediate change of 
3n, and a washing with water, both of the film and 
ass. The addition of firesh Nitrate of Silver to a 
>per in such a state, is improper : the Silver then 
irregularly, and the chance of staining is in- 
d. 

th regard to the quantity of Nitrate of Silver to 
Ided to the developer, nothing positive can be 
. At least three times as much will be required 
d as in hot weather, and something will depend 
the condition of the developer itself. The rapidity 
^coloration or turbidity in the Pyrogallic Acid is 
roper guide to follow ; and the two liquids may be 
I even in equal bulks if it is found that the mixture 
ns clear for twenty or thirty seconds, so as to give 
or pouring it over the image. As a rule, how- 
the less the quantity of Silver in proportion to 
^rrogallic Acid the better. 

ivenient dropping bottles can now be had at most 
e Photographic warehouses. Or a small thin- 
1 phial may be used. 

pearance of the Negative image developed with 
gallic Add, as a guide to the exposure to Light, — 
inder-exposed plate develops slowly. By con- 
ig the action of the Pyrogallic Acid the high 
I become very blacky but the shadows are usually 
tive, nothing but the yellow Iodide being seen on 

F 
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those portions of the plate. After treatment wilih tibe 
Hyposulphite, the picture shows well as a Positiye, but 
bj transmitted light all the minor details are invisible; 
the image is black and white, without any half-tone. 

An over-exposed Negative develops rapidly at first,' 
but soon appears to blacken slightly at every part of the 
plate. After the fixing is completed, the image ifl 
indistinct, and very little can be seen by reflected light 
but a uniform grey surface of metallic Silver. By 
transmitted light the plates often show a red or brown 
colour, and the image is faint and flat. The half- 
shadows having acted so long as nearly to overtake the 
lights, there is a want of proper contrast ; hence the 
over-exposed plate is the exact converse of the under- 
exposed, where the contrast between lights and shadows 
is too well marked, irom the absence of intermediate! 
tints. 

A Negative which has received the proper amount of 
exposure, usually possesses the following characters 
after fixing : — The image is partially but not fully seen 
by reflected light. In the case of a portrait, any dark 
portions of drapery show well as a Positive, but the 
features of the sitter are scarcely to be discerned. By 
transmitted light the figure is bright, and appears to 
stand out from the glass ; the dark shadows are dear^ 
without any misty deposit of metallic Silver ; the high 
lights black almost to complete opacity. 

Collodion with strong organic reactions gives s 
Negative which often shows upon the surface of the 
glass nearly as well as by transmission. And if the 
light be at all good, the yellow creamy appearance 
which Photographers term bloom ought to be seen upon 
the image. Its absence in the case of a simply iodized 
Collodion, not containing Bromide, usually implies that 
some of the chemicals are out of order. 

Fixing the Negative. — Fixing the negative, or in other 
words removing from it all the unaltered Iodide, is 
best done in the case of Pyrogallic developed images by 
a strong solution of Hyposulphite of Soda. Even a 
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very weak solution of Cyanide of Potassium is apt to 
weaken the half-tones of such images on account of the 
exceedingly fine deposited particles of Silver, whereas 
strong Hjrposulphite of Soda solution, unless allowed for 
a long time to act, exercises no such baneful propensities. 
The plate may be either dipped in the solution until 
&e jellow appearance has disappeared, or the solution 
may be poured over the plate. 

Washing the Negative, — This may be done in any 
place where there is abundance of water, only the 
hashing must not be long delayed. The best place is 
under a tap running with a gentle stream — a violent 
stream would wash away the film altogether, and so 
vroiild a gentle one if the still tender film is placed too 
ar below it. Wash first the picture-side for a short 
iime, and drain the superfluous water from a corner 
or an instant. Next do the same with the back of the 
)Iate, and allow the stream also to run over the fingers, 

remove any soluble impurity resting on them ; drain 
gain, and for a minute at least let the water run 
n and off the picture-side. Finally, place the negative, 
lightly strutting, against a flat board, collodion side 
ext the board (to prevent dust from attaching itself 
) the still soft and tender film) and resting on several 
>lds of blotting paper, which absorbs the moisture as 
ist as it drains away, and prevents dust irom creeping 
p by capiUary attraction. In washing plates under a 
ream of water impinging on the films for the same time, 
lere is a way of doing the operation thoroughly well 
id a way of doing it badly. Simply putting the 
ate under a stream of water or soaking in any amount 

• water for a few minutes will not remove all the fixing 
lution. The plate must be drained or allowed to drip 
J holding it perpendicularly every now and then fot 
few seconds. In this way all the fixing solution can 

1 removed with little water and less trouble in a very 
lort time. 

The writer has seen a pernicious practice adopted 
J some operators busily occupied in Btudioar— yiz,^ 

f2 
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that of standing up the newly fixed plates inside a lar 
tub of water, leaving them to wash themselves whi 
they were otherwise engaged. If a stream of wat 
were running through the tub this plan would 1 
effective; but if the water is not changed sevei 
times, such washing amounts only to a greater or le 
dilution of the fixing liquid, and consequently son 
portion of the fixing salt remains in the film, ai 
eventually destroys the image. 

Section II. 

the negative process on glass with bromo-iodiz] 

collodion. 

This is the process now generally adopted both £ 
portraits and landscapes, inasmuch as there is k 
liability to failure from impurities of the chemical 
and not because the process itself possesses greab 
sensitiveness to luminous action. 

The constitution of the Collodion has been given 
p. 40, and of the Nitrate sensitizing bath at p. 4 
Here, also, the cleaning of the plate, the collodioni 
ing, the sensitizing, &c. are the same ; but the mo< 
of development is somewhat different from the tf 
processes already described. 

The primary developing solution consists of :— - 

Protosulphate of Iron 15 gr&mfl 

Glacial Acetic Acid 30 minin 

Water 1 ounce. 

Filter if there be any turbidity. 

According to temperature this normal solution m 
-advantageously vary in the proportion of its cons 
tuents. One constituent will alter all the rest, wat 
being the most convenient. 

In very hot weather, or when the developer a 
with uncontrollable energy, weaken the solution' 
increasing the amount of water. Or, again, in c< 
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ireather, when Chemical action is less powerful, de- 
crease the proportion of water. 

The mode of applying this developer is the same as 
that given at p. 64. But since Iron, as a rule, acts 
more rapidly than Pyrogallic acid, more manual 
dexterity is required in applying the solution so as to 
prevent imequsJ development. 

It will seldom be foimd that sufficient density of 
negative can be obtained by the first development. 
A secondary stage, or reinforcement of the image, 
must therefore be had recourse to. 

To effect proper density, the first developer is 
Twwhed off — ^a slight rinse with water will be enough — 
^d while the film is still moist, a fresh solution of 
Iron is poured into a clean cup, into which a few 
drops of Nitrate of Silver, acidulated with Acetic acid, 
We been previously put. Instantly apply this mix- 
ture to the film, and spread evenly. Tilt the plate 
about gently to keep the solution in motion ; after a 
few seconds pour the redeveloper back into the cup 
and look through the negative held up between the 
eye and the orange window or lamp of the dark room. 
If sufficient density of deposit is not manifested, rinse 
the film with water and again apply in the same way a 
fresh solution. 

Mr. Wilson, of Aberdeen, who has been exceedingly 
mccessful in his Photographic practice, adopts a 
(lightly different method of intensifying the image. 
Ifter washing off the first developer, he scatters over 
he film itself a few drops of Nitrate of Silver and re- 
evelops with a fresh dose of Protosulpbate of Iron. 
Another mode of intensifying a feeble iron-developed 
nage is frequently adopted. This plan is very effica- 
Lous, and the only danger attending its adoption is 
le carrying of the redevelopment too far. 

Pyrogallic Acid 1 grain. 

Citric Acid 2 grains. 

Distilled Water . • . • • • • .1 ounce. 
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WLen the iron-developed image has been wel 
washed^ and before it has had time to dry, a few drop 
(more or less according to the size of the plate) oi 
J.c«<Oracidulated Nitrate of silver is stirred up witl 
qacmt. suff. of the above Pyrogallic solution and 
poured on and ofiE till by looking through the n^a- 
tive sufficient opacity of deposited silver has been 
obtained. 

It must ever be borne in mind that all these rein- 
forcing appliances, before the plate is fixed, must be 
made in the dark room, as the film is still sensitive to 
Actinic light. 

The plate is now fixed in a weak solution of Cyanide 
of Potassium, or in a strong solution of Hyposulphite 
of Soda, and afterwards carefully washed, as already 
described, and set up to dry. 

Intendjying after Fixing, — It will sometimes be found 
after the finished Negative has been taken out into a 
strong light and examined, that the density of the de* 
posit is not sufiicient. In that case, take the plate back 
into the dark room before it has had time to dry, and 
reintensify by the Pyrogallic Acid formula and silver. 
This may be done in daylight, but the developer de- 
composes more rapidly. No more perfect test than 
this for a thoroughly washed Negative can be found. 
If the fixing solution has not been entirely eliminated, 
brown patches will be developed in those places where 
the least traces of Hyposulphite of Soda or Cyanide stiU 
-linger. Of course the plate must be again thoroughly 
washed and set up to dry on blotting paper. 

VARNISHING THE NEGATIVE. 

Before printing positives from the negative, it is essen- 
tial that the latter should be varnished or protected 
from injury, because a dried Collodion film is easily 
scratched, and is very absorbent of moisture, which 
would render it still more tender, or maybe detach the 
film altogether from the glass.. 
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The compositioii of the best Photographic varnishes 
is kept a profound secret ; but even were all the ma- 
terials known, so much success depends on the method 
of compounding them that it would not be worth the 
Photographer's while to manufacture them on a small 
scale for his own use, as the most efficient kinds can be 
purchased cheaper and probably much better than he 
Umaelf could make them. It is not recommended to 
use those varnishes which may be applied without 
first ¥rarming the negative, because it has been found 
that they afford a less efficient protection to the 
film than some others which require the glass to be 
heated. 

Hold the picture-side of the glass in front of a clear 
fire, until the back of the glass feels hot, but not un- 
bearably hot, when laid on the back of the hand. Gently 
brush ofE, with a broad camel-hair brush, any particles 
of dust which may have settled on the film, and at once 
poor on the varnish, exactly in the same way as is done 
with collodion, returning the excess into the stock 
bottle. Move the plate backwards and forwards edge- 
ways for a few seconds, taking care to keep the drain- 
ing end lowermost. While the last drop is still hang- 
ing at the lower corner wipe it ofiE with the finger or 
a piece of blotting paper, and at once hold the plate 
•gaixi towards the fire, but not too near, because the 
vapour of the alcohol or other solvent of the varnish 
might ignite, and the flame leap to the surface of the 
plate and instantly destroy it, besides, probably, 
seriously burning the hand. The varnish should dry 
in a few seconds into a glassy surface. Should it dry 
dectd, as it is called, or without gloss, either the varnish 
is bad, or the plate has not been sufficiently warmed. 
Waves or streaks on the film show that the varnish has 
not been properly applied, or that the plate has been 
too hot. 

Varnished negatives should not be printed from till 
some hours after the varnish has been applied, because 
It slight tackiness will be apparent for some time, and 
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this might cause the paper to adhere to the surface an^ 
pull off with it portions of the film. 

STORINa OF NEOATIVES. 

The preceding instructions would be incomplete 
without some observations on the best methods d 
storing Negatives so as to prevent the film from crack- 
ing or peeling o£E bj vicissitudes of temperature or 
moisture, or becoming scratched. For this purpose 
grooved plate boxes are generallj used, the grooves 
serving to keep the plates apart. There can be little 
objection to this plan, provided the boxes are always 
kept in a dry room and at an equable temperature; 
and a great advantage in its favour is, that if each box 
is numbered and the contents tabulated, the operator 
can with little trouble lay his hand upon any Negative 
that may be wanted for printing. 

When operations are carried on on a large scale it 
is usual to have a room fitted all round with grooved 
shelves, divided into compartments, each compartment 
being marked with a letter of the alphabet and each 
groove numbered. A catalogue of the Negatives, 
describing the subject, is kept in the room, and to each 
entry is attached an alphabetical letter and number 
corresponding to the position of every Negative. Thus 
it will be very easy to lay one's hand at any time on 
any particular Negative which may be required. 

A series of cupboards running round the room, and 
fitted with grooved shelves in the same way, would be 
an advantage, because thus the Negatives would be 
protected from dust. In damp and cold weather a fire 
or stove in the room would be desirable. Indeed, as a 
general rule, the storing place should be kept at ac 
equable a temperature as possible, and free fron: 
dampness. 

Another plan of storing Negatives, which has mud: 
to recommend it, may be advantageously adopted by 
amateurs who only work occasionally. Pack up the 
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ktives by the dozen, or any other convenient ntun- 
the plates resting on one another, and having a 
3 of clean blotting-paper interposed between each 
revent scratching of the 61m. Tie the package 
bly Tip in cartridge or brown paper, and attach to 
catalogue of the contents. Stow away in a dry 
)oard. 
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CHAPTER K. 

PORTRAITURE. — ^POSITIVE AND NEGATIVE, 

The Glass-house. — We commence this chapter by re- 
marking upon the advantages, or the contrary, to be 
expected from the use of a glass-house in Collodion 
Portraiture ; adding at the same a few hints on the 
mode of its construction. Those who are accustomed 
to work beneath glass are often at fault on tr3ring to 
take a picture in the open air, and obtain under such 
circumstances a hard and unpleasing portrait, with 
exaggerated contrast of light and shade. It is, without 
doubt, somewhat difficult to secure fine gradation of 
tone . when the object is brilliantly illuminated, partly 
on account of the actinic power of the lenses which are 
employed in portraiture ; and, therefore, unless the 
Chemicals are prepared purposely, the subdued light of 
a glass studio is likely to give the best effect. 

Great diversity of opinion prevails as to the best 
mode of constructing a glass-house. There are, how- 
ever, some principles generally agreed upon which may 
be here stated. The glass-house should, when prac- 
ticable, have its greatest length in the direction of 
North and South, so that the sitter may be placed 
facing the North. It should be glazed vrith a pure 
colourless glass, as window-glass has usually a green 
tint, and when exposed for many months to the air 
becomes also more or less yellow, and absorbs the 
actinic rays. The glass should extend nearly to the 
ground. This is not so necessary for half-length 
portraits as for the carte de visite form, where equal 
illumination down to the feet is required. A complete 
system of black-and-white curtains must be provided 
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both for the roof and sides, to throw the light on that 

side of the sitter which seems to be most desirable. 

The roof over the sitter and the sides, to the distance of 

about three feet from the background, must also be 

opaque, since a vertical light on the head is apt to 

solarize the hair, so as to make it appear grey, and ynU 

also give strong shadows underneath the eye. The end 

of the room where the Camera is placed had better be 

darkened, to prevent diffused light from &lling on the 

lens, and also to relieve the eyes of the sitter from the 

painful expression ofben caused by too much light 

filling on the retime. 

The backgroimd may be varied according to the taste 
of the operator, but to produce a neutral tint, the colour 
Bhonld be somewhat like that of common brown paper. 
Unless, however, the surface is quite dead, the effect of 
the background will depend upon the amount of light 
which shines upon it, so that it will produce a different 
colour in the open air from that given in the glass-house. 
Proper ventilation is of the utmost importance, the 
heat being excessive in the summer months. 

The developing room is frequently made smaller than 
is advisable, the consequence of which is, that it be- 
comes almost unbearable in hot weather. It ought 
also to be more generally known that the vapour of 
Ether, when continually inhaled, has an extremely 
depressing effect upon the nervous system. 

It may be observed that a horizontal light destroys 
•the shadows entirely, and is suitable in the case of 
■deep sunken features ; but a light falling obliquely, 
partly from above and partly from the sides, and strik- 
ing more upon one side of the face than the other, is 
ihe best in the majority of cases. 

Some operators prefer to work in a ridge-roofed 
glass studio, regulating the light by means of a series 
of blinds. Others again select what is called the 
tunnel system, of which the accompanying illustration 
will serve to give some idea. 

The tallest end of the background, B, is square — 
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a great advantage in taking groups — while fill the re 
of the room not actually wanted for light m&y 1 
built of any opaque material, to keep out the he( 
Q^be quantity of glass surface need bear very little pn 
portion to the size of the room, as ten feet of glai 
from the sitter (or from A to C) is sut&cient, uo math 
how long the room may be. If the room is sufficient) 
wide, there need be no side-lights at all. About thn 
or four feet &om the background of the under aurfai 
of glass, from A to B, may be blackened or bnilt < 
opaque material, as shown in the diawiog, Supposiii 
the room to be twelve feet wide, the highest part ' 




the roof, A, should be about ten, sloping down S 
about eight or ten feet from the sitter, or A, to tf 
lowest part, C, which may be a flat roof, leaded or tile< 
or other opaque material, and which need be uo bigbi 
than convenient to walk under. The eloping part jni 
over the head of the sitter, A, B, may be hinged as 
flap, to be lifted up when the weather will admit, i 
the warm air ascends to this, the highest part. Th 
makes an admirable ventilator, even in this country, i 
summer. The back, B, should be placed against a tB 
house, if possible, while the rest should be placed so as I 
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have no obstructions. The interior of the room should 
be coloured a pale green colour, without pattern of any 
kind, as a pattern would distract the eje of the sitter. 

The blinds on the top lights, E, may be made to 
pull down from A to C ; spring blinds are best, if good. 
The side-lights, D, may be managed with curtaios. 

Many operators prefer to work in what is called a ridge- 
roo/ studio ; but obviously the light is more difficult to 
control on account of the many fittings of blinds which 
I will be required under different conditions of illumi- 
nation. On the other hand the ridge roof studio 
possesses some advantages. 

Directions for Working in the Open Air. — ^When a 

glass-house is not at command, portraits may be taken 

in the open air. Indeed, a irlass-house is only neces- 

M17 u fprotectdon from the wind, dust, and the in- 

..jfamency of the weather. By selecting a proper situa- 

ly and by a judicious arrangement of screens, por- 

lits with as much roundness and delicacy of detail 

be taken out of doors as in. Mr. Shadbolt, who 

giren much attention to this subject, gives the fol- 

directions:— 
'If we can find a spot where an angle is formed by 
I walla of a bidlding — ^the walls standing respectively 
L-east and norl^-west — we have in fact nearly all 
we require ; for by making a light wooden frame of 
4ibofut eight feet square, and covering it with stout un- 
bleached calico-sheeting, we form a roof or canopy that 
can be readily fitted into the angle formed by the two 
walls, and that will give the requisite shade over the 
heads of our subjects. This square frame can also be 
readily raised or lowered at pleasure by a little inge- 
nuity : and further, by posing our subjects so as to look 
towards either the north-west or north-east — that is, 
making each wall alternately the background — either 
side of our subject can be the most strongly illuminated, 
and the walls may either be painted of a suitable colour 
for backgrounds, or covered temporarily with such ma- 
-jteriala as we may select for the purpose. The aspect 
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indicated is not only preferable on account of unifoi^^ 
mity of the light, but, as a rule, it will also be one mosl 
sheltered from wind in the summer time, when amarr 
teurs are most addicted to photographic pursuits. 

'' With regard to the point of holding the canopy id 
position, we have only to attach cords to each com^ 
and gather them to a central point above it^ so as to 
convert the frame into a kind 0/ scale. To the point 
of convergence of the cords irom the angles we attach 
a somewhat stouter single cord, and this, drawn throu^ 
a small pulley, or even a ring, attached to the wall 
above, will enable us readily to raise it. The cord cad 
be run through a second ring or puUey to enable us to 
draw it conveniently without interfering with the canopy 
itself; and the weight of the same may be counter- 
poised by a piece of iron, or even by a large stone» 
Lastly, a couple of long nails partly driven into the 
wall at the proper height may be so arranged as to pre- 
vent the frame from assuming other than a horizontal 
position. It is evident that with the aspect above indi^ 
cated it wi[l never happen that the sitter is exposed to 
the direct rays of the sun ; but when from variation in 
the aspect this inconvenience does arise, it is so difficult 
a matter to apply an appropriate screen out of doon^ 
that it will generally be better to modify the arrange^ 
ment altogether." 

When the desired conditions of a high building can^^ 
not be obtained, portraits may be taken in an open 
courtyard or garden by attending to the following pre^ 
cautions : — ^Always back up the sitter, if possible, by A 
dark ground, not less than seven feet square, to pre^ 
vent diffused light from entering the lens. To znake 
an effective screen, construct in the first instance a 
strong deal framework, consisting of a central portion, 
with two lateral ones hinged to it. Cover the whole 
with oil-cloth, painted of a suitable colour, and as free 
^om gloss as possible. By bringing one of the two 
sides forward, you are enabled to throw a shadow cm 
the face of the sitter, and by turning the other fiidto 
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back the whole arrangement may be fixed and rendered 
firm. Probably a screen will be required above to cut 
ofiE the vertical light ; and if so, the apparatus may be 
still further strengthened by constructing this part of a 
deal framework made to bolt down against the side 
which projects forward. 

When everything is complete, stand in front of the 
lens and look in through tihe glasses irom below up- 
wards, to see if there be any reflection from the sky, 
or other bright objects. Unless the lens be placed 
very near indeed to the sitter, it is almost certain that 
there will be something of this kind, and if so a foggy 
picture will result. A large funnel of cardboard, lined 
with black velvet, should in such a case be carried out 
to a distance of about a foot in front of the lens, and 
the mouth of this funnel should be contracted as far as 
possible until it begins to cut off the corners of the 
field. This will render the image very clear, and will 
Wonderfully improve the quality of the picture. Before 
exposing the plate, throw a black cloth over the end 
of the funnel, which will be found sufficient to exclude 
the light. 
It is on account of the size of the glasses in a por- 
I trait combination, and the fact of their presenting so 
I large a reflecting surface, that the above precautions 
are required. If small diaphragms were used, the 
Bitter might be arranged with the open sky for a back- 
ground vdthout producing fogging. 

It is beyond the scope of this manual to give instruc- 
tions for posing and lighting the sitter, our main object 
being to describe the various Chemicals and apparatus, 
and to teach the student how to use them. Ihey who 
desire valuable information on what may be called the 
Esthetics of Photographic Portraiture, are referred to 
Lake Price's* valuable work, in which he treats of the 
composition of subjects with great clearness and artistic 
ability. 

* ** Manual of Photographic Manipulation." By Lakn 
Price. J. Cbim?2iili ajid<Sk>iis.J?^ew Burlington Stx^t,um!^^ 
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CHAPTER X. 
landscape photography with wet collodion. 

Section L 

The Apparatm.^^We have already (page 20) alaitec 
generally the essentials of a good Camera, and describee 
the method of testing it for admission of white Light 
For landscape work, however, the Camera shoiild .bi 
made as light as is consistent with efficiency, becaoM 
when travelling, portability is a great object, and ofki 
one has to scramble over very rough places to readibi 
selected subject. For small sizes of plates, what, i 
called the rigid Camera will not occupy much space, m 
is easily carried about ; but when we come to lai;g 
sized plates then a folding Camera is preferable. 

The most convenient and portable form of Camera i 
the bellows-bodied or Kinnear Camera, which fold 
up into little space when not in use, and when extender 
is not more liable to vibration from a gust of wind than 
heavier instrument. The focussing arrangement in ana 
Cameras usually consists of a rack and pinion m0V< 
ment worked from the side, and in larger Cameras < 
an endless screw turned from behind the focussin 
glass. When folded up, the Camera should be carric 
in a leather case. 

The Tripod stand should be firm and tmyieldiDj 
because it is generally from gusts of wind blowing o 
this that vibration is communicated to the Camera, tl 
efEect of which vibration during the exposure ofaplato 
to render the outlines of the image hazy and indistiiii; 
just as if the image were out of focus. The legs of tl 
stand should be about five feet long, so that when e2 
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, to secure stability, the Camera Bcrewed on the 
3tal top may be at least four feet from the groimd. 

the Camera should be placed as near the level 
3ye as possible, in order to give a correct repre- 
>n ; but as that necessitates inconveniently long 
the stand, we must strive to get as near to the 
3 we conveniently can. Folding stands are now 
Q such good principles, that when set up they 
be as rigid as the ordinary tripod stand, and a 
eal more portable. 

lens for general landscape work may be the 
y Single view lens. Doublet, Orthoscopic, or 
combination ; but when Architectural subjects 
minent in the view, neither the Single nor the 
x)pic lens should be used, as, at the margins of the 
, they give rise to sensible distortion of the image. 
3 of all lenses the single combination gives the 
; representation of pure landscape, inasmuch as 
re fewer reflecting surfaces on the glass of the lens. 

usual, however, for Photographers who are 
ng in search of the picturesque to carry with 
3veral lenses of different focal lengths and of 
it construction, so as to meet the necessities of 
e which might occur. These lenses should all 
sible of being screwed into the same flange of 
mera by means of adapters supplied by the 
1. Of course it is necessary before fitting a 
i with a variety of lenses to ascertain whether it 
ble to bring the ground glass near enough for a 
Dcussed lens and far enough away for a long 
d lens. The Ejnnear or bellows-bodied Camera 
the greatest latitude in this respect, and is 
Uy used. 

Nitrate bath may be carried in a glass trough 
tight top of india-rubber screwed down on it, 
ounted in a wooden case for protection. The 
lipper should not be carried inside the trough, 
8 on the least violence it is apt to crack the 
, but in a case or wrapped up in clean paper, 

Q 
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These are called " water-tight batlis." Many Photog 
phers adopt another plan of carryiDg the sensLtizi 
solution. Taking all contingencies into considerati< 
this second plan is the better. The glass trough 
fitted with a spout at one of the upper corners, so til 
when the operator has finished his work at one pla 
the solution is returned to the stock bottle, and card 
therein with little risk. Or the solution may be dra> 
off into the bottie by means of a syphon. 

It is advisable when travelling to be provided vri 
a greater stock of Nitrate solution than is required i 
filling one trough, because accidents mil sometin 
occur, and the Photographer may find himself in 
position when he has not, and cannot procure t 
materials for a new one. In an emergency, filter 
rain water will generally answer tolerably well for d 
solving the Nitrate, but it should be collected from 
clean roof and not allowed to stand long in the wat€ 
butt, which contaminates it with organic matter. Ai 
rule river water will not answer well. The water fix 
a spring rising through granite or slate is often ve 
pure ; water through limestone or chalk is loaded wi 
lime salts in solution, but seldom contains much orgai 
matter. To precipitate these lime and other salts » 
«. YttAe Nitrate of Silver, shake up weff and expose 
daylight for a short time before filtering. A se 
sitizing bath made from this filtered water oft* 
works very well. In making this emergency bath, i 
presume that the unfortunate Photographer has n 
also lost his crystals of Nitrate of Silver. 

The portable dark room or photographic tent is 
great hindrance ; but when working the wet proa 
far away from a fixed dark room, it cannot be dispens 
with. Rouch's Photographic Tent, taking all thin 
into consideration, is perhaps the best model that I 
yet been submitted to the public. The followi 
figure illustrates its appearance when set up, the n( 
curtain being purposely withdrawn to show the inter 
.construction and the mode of using it. It may 
called a ^* self-contained?^ .dark xoom^ aa the hin£ 
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whicb give it rigidity also form the packing- 

r all the materials connected with it, except the 
Bland. A smftll 'vrater-can placed on the top, 
ndia-ra'bber pipe fitted with tap, and pasaing 
serves to rinse the plate between developmenta, 
iBte water passing through the bottom to the 
1 through a simiJar pipe. 

re should be no more chemicals inside than are 
[ely niiceesary. These are the Collodion, Nitrate 
Developing solntdon, and a small dropping- 
containing silver solution for intensifying. The 
solution had better remain outside, because after 
pment, if the plate is slightly rinaed with water 
the tent, it may be taken out and immediatdy 
iid washed in plenty of water. 
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The setting up and taking down of this tent occupii 
exceedingly little time. It may therefore be shifb^ 
without much trouble several times in the course .< 
the day to enable the operator to be nearer his Camen 
If a stream or well of water be near, pitch the tei 
close to that for obvious reasons. 

Thus there will be three principal packages to b 
carried into the field for a da/s work. 1st, Tb 
Camera, folded in its leather case ; 2nd, the tent ; ^i 
a box of leather strengthened at the corners and line 
with green baize, or a rectangular wicker-basket, con 
taining the Nitrate bath and dipper, glass plates i 
grooved box, and chemicals. In addition to this ar 
the tripod legs for Camera and tent, strapped togethei 
a can for fetching water, and the lenses in a leathe 
case slung across the shoulder. 

The bottles of solution, when they require it» ma 
be replenished at home in the evening from the stod 
and S*esh glasses polished and put into the groove 
box for next day's work. The Negatives taken shoal 
also be closely examined, and if approved of, vamishe 
by a bright fire. 

General Remarks on the Chemicals, — It is better nc 
to complicate matters by having to carry about moi 
chemicals than are absolutely necessary. For thi 
reason the writer recommends that Bromo-iodized Gd 
lodion should be used in preference to simply lodixet 
The former will often work well in a sensitizing soltl 
tion, which would hopelessly fog a film of the latte 
More particularly would such be the case in very h^ 
weather, or in a bath which has been used for sou 
time. Develop with Protosulphate of Iron, and ii 
tensify with the same as directed at page 68. Fi 
with solution of Cyanide of Potassiiun, as a little of 
goes a long way, and, what is of some importance, it 
more easily washed out of the film than Hyposulphi' 
of Soda, which clings with great pertinacity. 

There are various little dodges — let us say, for wai 
of a better word— connected with the management a< 
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Mxmg of the chemicals, which cannot all be particu- 
larized, but which the student after some experience 
frill find out and accommodate to his own particular 
fliode of working. He will find, for instance, how 
important it is in hot weather, or when he has to go 
some distance from his dark room to the Camera, not 
lo keep the plate in the bath afiter the greasy-looking 
Idles have disappeared from the surface, and how 
advantageous to hasten this consummation by moving 
Ihe plate about in the solution ; he will find out how 
it is necessary sometimes to strengthen his developer, 
md at other times to dilute it, &c. 
* Arrangement oftht Camera, — As before stated, it is 
■ot the object of this work to enter into the artistic 
pfinciples involved in Photography; but it may be 
remarked that it is in the arrangement of the Camera 
and the light that the chief distinction lies between 
the Artist-photographer and the mere manipulator. 
Re former selects his point of view with the object 
if attaining the best effects of light and shade of which 
Ae subject is capable ; and having once selected it, is 
Teady to sacrifice time and patience in waiting for the 
best moment of exposure. The mere manipulator, on 
the other hand, places his Camera anywhere and any- 
]k>w so as to include the subject, without reference to 
tiuit which constitutes the greatest charm of a picture 
<*^Tiz., a nice balancing of light and shade. As a rule, 
after selecting the best point of view, and having ascer- 
tidned by looking on the ground glass, whether the sub- 
ject composes well, that is, whether the objects in it are 
Iprouped to the best advantage, then it will be necessary 
to watch the time when there are the best efiects 
•f 'illumination. After all care in this selection, a 
tbdden gust of wind might come during the exposure 
■ad spoU the whole. Then it must be a case of try 
and try again, for a truly artistic Photographer is 
generally possessed of much patience. 
: Exposure. — With respect to the time of exposure, 
iio definite rule can be laid down^ so much depending 
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on the light, state of chemicals, and the aperture aiict' 
focal length of the lens. For instance, with the samtf 
lens, the exposure may vary from less than a seoonA 
lor a well-illuminated bright object, to half an hdttr 
or more for a feebly lighted interior. Beyond ^ 
latter time it is scarcely possible to keep a wet platd 
without injury, as the Nitrate solution on the surfto^ 
becomes concentrated by evaporation, and eats out o^ 
dissolves the Br omo -iodide of silver in the fihB» 
Various plans have been suggested to overcome thii 
difhculty ; such as covering the plate with diluted 
honey, solution of deliquescent salt, or glycerine; bdfc 
all these plans give rise to much uncertainty by diluting 
the free Nitrate on the surface of the plate, and thuff 
detracting from its sensitiveness. Some kinds of GoJ- 
lodion will keep moist under long exposure better tJuun 
others. A spongy porous Collodion keeps better than 
a horny or imporous sample, and as a rule Ck>llodi(Hi 
salted with the alkaline and earthy Bromo-iodizem 
such as Potassium, Ammonium, or Magnesium are tlie 
best in this respect. 

Miscellaneous Observations, — ^In all cases where ft 
considerable time elapses between the exciting and de- 
veloping of the plate, also in very hot weather under 
any circumstances of exposure, the developer will floir 
over the film much more uniformly if for each ounce 
of it there is added about a drachm of alcohol* When 
a plate has been kept long afler being sensitized, it is 
sometimes recommended to redip it in the Nitrate badi 
before developing. This is a capital plan for the plat8| 
but a very bad one for the bath, because the plate 
carries with it into the Nitrate any contamination whi(3i 
it may have received while in the dark frame. If fins 
plan is to be adopted at all, a better way would be ta 
keep a separate solution for this purpose only. 

In out-of-door Photography, where a plentiful sup- 
ply of water cannot be had, it is not necessary to oooi- 
plete the washing of the plate at the moment. Die 
j)late may be slightly washed, and immediately stowed 
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Iwaj in a dose grooved box, so as to preserve it in a 
HK>iiit state. The washing may be finished some hours 
Mierwards where there is the convenience of abundance 
^ water. Take care that this box be not again used 
fiMT storing fully washed n^atives until it has been 
thoroughly soaked in plenty of water. Even then it is 
apt safe, for the wood will retain traces of the fixing 
ttlt in spite of any amount of washing. The box 
ihoold be used for one purpose only, and that its 
^ginal one. 

. Some photographers, in order to save time when the 
Light is &vourable, after the developer has been ap- 
jjd^ and when it is seen that the Negative is good, at 
oooe rinse it with water, and shut it up in a Light-tight 
grooved ix)x. Afterwards, the remaining operations 
are performed when the operator is more at leisure in 
die evening. This plan is not to be commended, for 
unless the developer has been entirely washed away, 
it will go on acting slowly but surely so long as the 
fhi remains moist Far better would it be to secure 
one really good Negative than ten indifferent ones. 

Section n. 
^orriNa of engravings, photographic prints, paint-» 

INGS, &C. 

In this branch of Photography, although entirely of 
. a mechanical nature, there is much room for skill and 
judgment in the arrangements, ^he best lenses to use 
are the Triplet or the non-distorting Doublets of Ross, 
Dallmeyer, or Steinheil, if exact fidelity of outline is 
required. The ordinary single or Portrait combination 
may be used when exactitude in the marginal parts of 
the picture is not a sine qud non. 

General Directions suitable for all sorts of Copying. — 
The Camera should be so placed as that a line pass- 
ing from the centre of the focussing glass, through the 
I^ns, to the centre of the object to be copied, shall fall, 
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perpendicularly on this latter surface. The model ^ 
ascertaining this is very easy. Having fixed up th^ 
flat object to be copied in a suitable light, place thtt- 
Camera opposite and move the latter backwards or fbp^= 
wards until the image on the ground glass is of the nK 
quired dimensions. Now focus for the centre of the 
picture. If the object is of a rectangular shape, it- 
should appear so on the ground glass ; but as the ey^ 
is not a reliable judge in such matters, apply a pair of 
compasses to measure the upper line on itie gronnd 
glass. The lower line should exactly correspond. In 
like manner measure the side lines. The Camera will 
be easily adjusted if we bear in mind the facts — ri*.,' 
that the shorter line on the groimd glass is farther from 
the Camera than the other, and that on the ground 
glass the shorter side is represented by the opposite ' 
side of the picture. The corrections may be made 
right by either slightly twisting round the Camera or 
picture as if on a pivot, without altering the distance . 
between the centres of the Lens and object, and again 
focussing. 

All this seems troublesome, and imdoubtedly does en- 
tail a great deal of careful labour. Photographers who 
make a speciality of such kinds of I'eproductions adopt 
a different plan by a fixed arrangement which may be 
thus briefly described. 

A flat boarding is erected in a place where the prin- 
cipal light falls as far as possible perpendicularly on its 
surface. The boarding is fitted with holes and pegs, afUst 
the manner of a painter's easel ; so that a cross board 
laid on the pegs may support a painting laid thereoiL 
In the case of a drawing or engraving on paper, it il 
pinned down on a board with drawing pins at the cor- 
ners so that it might lie quite flat ; or if the paper haa 
been folded up and creased so that it cannot be stretched 
out without showing seams which would throw shadows^ 
let the drawing, &c, be pressed up against the glass of 
a frame similar to the ordinary printing frame, and %b$ 
Photograph taken through the glass. In this case, hoif^ 
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Afer, it is important that the glass should be very clean, 
kmaparent, and free from scratches. Care also should 
ke taken that no feflected light from the glass should 
Ml on the lens. This is easily seen by inspecting the 
BBsge on the focussing screen. 

The copying Camera is laid on a flat table or stand, 
iQBting on four legs, fitted with castors, or rather 
flanged wheels, which run backwards or forwards on a 
kind of railway running quite perpendicular to the 
board on which the drawing, &c. is placed. When the 
picture is focussed, the wheels are clamped by means 
of a screw, so that picture after picture may be placed 
in the same frame or attached to the board, and nega- 
tives taken to the same scale without having again oc- 
casion to disturb the arrangement farther than taking a 
peep on the focussing glass to make sure that all is right. 

The writer had an opportimity, some years ago, of 
witnessing an arrangement of the above kind, most 
perfect in details; but, unfortunately, it was too often 
naed for the reproduction of engravings, &c. which 
were copyright. 

In reproducing Daguerreotjrpes or Positives on glass, 
tWe are sometimes difficulties which cannot be alto- 
gether overcome, especially with the former, inasmuch 
as there are reflecting surfaces which interfere. Any 
one will understand what is meant by this reflecting 
interference, when he finds that it is only by turning 
about either himself or the Daguerreotype so as to get 
the image in the proper light that he can see a picture 
at all. When $l Daguerreotype has to be copied with- 
out flare or reflections, the best way is to take it in the 
band, after removing the glass which is usually placed 
over it, put the picture at arm's length in the studio or 
plaoe where it has to be copied, walk round and observe 
tbe point where there are the fewest reflections. Fasten 
tbe Daguerreotype up there, and arrange the Camera to 
Bolt There is much less difficulty with glass positives, 
^t principal reasons being because the glass is flatter 
*Qd the in age of less metallic lustre. 



90 STEREOSCOPIC PHOTOGRAPHT. 

Oil paintings can onlj be copied properly in t 
front light, because the colouring matter is oft 
on in thick daubs, which throw a shadow dowr 
or in a position opposite to the source of light, 
again, in reproducing the outlines and shac 
coloured pictures, another difficulty occurs, 
which appear dark to the eye may be very light 
eye or lens of the camera. A dark blue will b< 
to the Camera's eye, and a bright yellow wl 
dark patch. Hence it is impossible, under our 
system of Photography, to give anything like a p 
idea of a coloured painting. A photograph : 
blazing, glorious painting of Turner's, for in 
becomes, at the best, a mere smudge of incohei 
Hence it has become a custom on the Contin< 
Artists of eminence to paint in monochrome ^ac 
of their coloured paintings, and submit these 
Photographer, instead of having them engraved 
advantage of this plan is that large or small coj 
be faithfully rendered, and none of the Artist's c 
lost by being filtered through the hands of an en 
Artists ought to adopt this plan of redrawing in 
chrome for the Camera, because, by the new m 
printing in the press in carbon or any other pi 
an exact fac simile can be produced at a low( 
than is otherwise possible. 

Section HI. 

STEREOSCOPIC PHOTOGRAPHY, 

In the olden times of Stereoscopic Photograpl 
one lens was used, mounted on Latimer Clarke 
ciple of taking first one picture of the object, an 
by shunting round the Camera fixed on a pivot, 
another picture on the other side of the plate, 
undoubtedly the correct principle of Stere 
because it exactly represents what occurs in loc 
an object with two eyes. The only objection 
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p&n lies in the fact that objects might moye in the 
mteryal between taking them ; thus the two pictures 
might be different, and would not coalesce when viewed 
10 the Stereoscope. Latimer Clarke's plan, therefore, 
lias been abandoned, and the Camera, fitted with two 
•fni-focal lenses separated about three inches from each 
otiier, nniversallj adopted. 

It is very easy to give exaggerated relief to a Stereo- 

Kopic picture, or to give too little. The best distance 

ftr true relief of an object is the average distance 

p l)etween the eyes — ^from 2^ to 3 inches. If we decrease 

f that distance, the relief or distance is too small, and if 

: we increase it they are too larg& For instance, if we 

take a photograph of a statue, say at 20 feet from it, 

md then move round the camera in a circle for 2 feet 

or more, so that no second focussing is required, and 

take another photograph, these photographs, when 

placed together in the Stereoscope, will appear solid, 

bat not true to nature. The image is pulled out in 

depth, the distance from the tip of the nose to the back 

of the head appearing as great as that from the crown 

to the toe. 

Pictures printed frpm the double Stereoscopic Camera 
luiYe to be reversed in moimting; that is, the right- 
Wd picture must be pasted on the lefl side of the 
mount, and vice versd* 

Section IV. 

IKSTANTANEOUS PICTURES. 

8o>called Instantaneous pictures have never been 
pfoduced, imless we may believe the statement that the 
Father of Modem Photography, Mr. Fox Talbot, many 
T^vg ago, photographed by an electric spark the spokes 
3*J yf a quickly revolving wheel, so that they could be 
^ individually distinguished. A flash of lightning is 
^M ^^^'^^^'^^^^ although it does not appear so to our eye, 
irhioh retains the impression for a very short time ; but 
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it will not illuminate any object by its reflected ligfaf 
sufficiently long to give a Photographic impressioft. 
The flash itself in the dead of night gives a distinet' 
impression on a Collodionized plate, and its zigsa|[ 
character is clearly marked, but the illuminated doudtf 
near it leave no impression. The writer spent a whd^ 
night, during a thunder-storm, in verifying this feot. ^» 

Nevertheless, in a bright summer light, when the 
Photographic Chemicals are in perfect condition, certain- 
subjects, such as sea- waves, &c., may be photographed 
as quickly as it is possible to open and close the Lens. 

The apparatus for uncovering the sensitive plate for 
the so-called instantaneous pictures may be either in 
front of the Lens or immediately in front of the sensitive 
plate. Mr. Wilson uses the former, and Mr. England 
the latter plan, both by simple arrangements which a 
sensible photographer can undertake for himself without 
a detailed description. The great matter is not to give j 
a momentary vibration to the Camera during exposure^ 
It is hardly necessary to add, that the aperture of the 
Lens must be the largest that is compatible with fuff* 
definition. 

Section V. ' 

PHOTOGRAPHY IN HOT CLIMATES. 

ft 

Since the almost universal adoption of Bromo-iodized 
Collodion, Photography in the hottest climates is not sa 
difficult as it was when simply Iodized Collodion only 
was used for Negatives. In India, the Collodion being 
necessarily sent from Europe, suffered decomposition iff 
its transit to such an extent as sometimes to be thin 
and limpid, like water, and highly insensitive ; at other 
times, from the evaporation of the solvents, it became 
semi -gelatinous, and consequently useless. Collodion' 
makers, taught by experience, can now manufacture 
and pack up Collodion in such a way that it may be 
Bromo-iodized in this country, and will retain all itt 
good properties, except extreme sensitiveness, for mavf \ 
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noDths in the hottest climate& It is important, how- 
ever, if a large stock is in hand, to store it in the 
ooolest possible place, and in the dark ; for it has been 
proved that both heat and light, even supposing there 
be no escape of the volatile solvents, have a great ten- 
dency to decompose Collodion. The fact remains, but 
the reason why is not very obvious. Experience 
teiches us another important fact — ^viz., that Collodion, 
although salted exclusively with the two most stable of 
all the salts, — ^viz.. Iodide and Bromide of Cadmium, 
decomposes by heat and light much more rapidly than 
plain Collodion. Hence it has become the custom to 
lend^.to hot climates, the plain Collodion in bottles 
lofted up or hermetically sealed, and the Bromo-iodizer 
in separate bottles with instructions for mixing. 

The Iodide and Bromide of Cadmium are, so to speak, 
the aheei-anchor of the Photographer in hot climates, 
by. reason of their less susceptibility to decomposition 
by ozonized or acid Collodion and light. But when used 
by tiiemselves they are apt to render the Collodion too 
glutinous, so that it does not flow evenly over the plate. 
This tendency is particularly observable if the Fyroxyline 
has been made in acids at a low temperature. But if 
the Pyroxyline has been made in acids registering 150° 
Pah. or upwards less tendency is manifested. 

The alkaline Iodides, such as those of Ammonium, 
Potassium, &c., are not suited for hot climates unless 
their tendency to decomposition is controlled by the 
Iodide of Cadmium. The alkaline Bromides show far 
less tendency to decomposition, and may be used ; but 
they possess no advantage over the Cadmium Bromide. 
Upon the whole, therefore, it would appear that a 
jodidous combination of Iodide of Cadmium with an 
Alkaline Iodide and with any Bromide, fulfils, in the 
BKMt complete manner, the requirements of the Photo- 
grapher in hot climates — ^always supposing that the 
p^ Collodion has been properly prepared. More 
Bromide than the proportion given at page 40 is usefxil, 
.baamuch as under circumstances of high temperature, 
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bright light, and a sensitizing bath not acid enougli Hd 
give the Negative too much of a Positive character 
there is less disposition to fogging of the image undei* 
-the action of the developer. j 

With respect to the Nitrate bath, it may sometimflt 
be necessary to reduce the strength as low as twenty 
grains of Nitrate of Silver to the oimce of distilled^ 
water ; but this can hardly occur except under pecolitf 
conditions of temperature and chemicals. MoreoTisr^ 
the Bromide exercises a controlling efiEect on the actios 
of a strong Nitrate solution. 

In regard to the developer, Protosulphate of Iron il 
by far the best; not only because it is, under an^ 
circumstances, the proper developer for Bromo-iodimd 
Collodion, but also because its action is not so muck 
influenced by temperature as Pyrogallic acid. In 
very hot weather and bright light, Pyrogallic wadj 
however dilute or controlled by acid, will sometimei 
cause what is called red solartzation of the Negatiiv; 
that is, the deposit is red, and no difference of opaoitjr 
seems to exist between the high -light and the hsk 
tones. Such Negatives yield very Jlat proofs. Tta 
iron developer, under the same circumstances of ev> 
posure and light, shows no such disposition. It should 
be made weak, and its action controlled with an extra 
dose of Citric or Acetic acid if necessary. 

Another difficulty that the Photographer in tropicdi 
climates has to contend with is the ever -varying aotinw 
nature of the light. It often changes within an hoar, 
while no seeming difference can be detected by the eyt 
Photographers in this country must have oflen observed 
this fact, although in a much less marked degree. 

Apparatus and Package. — In selecting a Camera ttk 
a tropical climate, thorough seasoning of the wood is of 
the utmost importance. Teak wood is preferable to 
mahogany, being less liable to be attacked by the iMt 
ants. The Camera should be brass-bound, and tbs 
-dove-tail joints secured by small brass screws. Ths 
gliding adjustments, which move within each othflTi 
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be accurately. constructed so as to work very 
while at the same time they give no access to 

For, since extremes of moisture and dryness 
in tropical countries, the sliding adjustments are 
am at one time and be too loose at another, 
ial care should be taken with the dark frames, to 
t the rays of the vertical sun from penetrating at 
when the shutter is drawn up to expose the plate, 
ordinary bellows or Klnnear Camera, which, on 
t of its lightness and portability is much in vogue 
rhere for field work, is soon rendered useless in 
>y the ravages of cockroaches and other insects, 
animals, however, do not seem to have much 
ye for the strongly- scented Russia leather ; and 
bellows part of the Camera be made of that 
al, they will keep aloof from it and everything 
3g it. Sandal-wood, too, is a complete protection, 
is wood is too expensive, and the pieces so small, 
Camera made from it would be almost an im- 
iable idea. 

as often been remarked that expensive sets of ap- 
s have been sent abroad with an ill-assorted 
' of chemicals, altogether inadequate to the work 
ed to be done ; some being omitted altogether, 
werj short quantity, others being in great excess. 
\ following list comprehends a well-balanced stock 
micals and apparatus for a Camera adapted for 
8x5:— 

i gross No. 2 patent plate-glasses, roughened at 
Iges. Plate-box for twelve plates. Ditto for 
jr-four plates. Two pneumatic plate-holders. 

camel's-hair brush. Three wash-leathers, very 
Five pints plain Collodion. Iodizing or Bromo- 
dg solution for ditto. Sulphuric Ether, sp. gr. 725^ 
int ; and Alcohol, sp. gr. 805, one pint, for thin- 
Uollodion when necessary. Spirits of Wine for ad- 
o the developer, &c., two pints. Water-tight Bath, 
led in well-seasoned wood, brass-bound or dovetails 
Qd with screws. Spare glass bath for ditto. Two 
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dippers in case. Fifteen ounces of best recryBtalliBtfl 
Nitrate of Silver for making bath solution. Twentjr 
ounces of common Nitrate of Silver for printing. Pyro? 
gallic Acid, two ounces. One pound of Protosolphmta 
of Iron. Glacial Acetic Acid, two pounds. Gitrio 
Acid, four oimces. Cyanide of Potassium, commer- 
cial, two pounds. Hyposulphite of Soda, eight poundir 
Varnish for Negatives, two pmts. Five flat-bottom«4 
porcelain dishes, 10 x 8. Three quires of plain Sasa' 
or Rive paper (medium thickness) for printing. Four 
quires albuminized ditto. Chloride of Gold, thiM 
drachms. Acetate of Soda, eight ounces. Four ouncet 
of Bicarbonate of Soda. Half an ounce of Iodide of 
Cadmium. Bromide of Cadmium, half an ounoe/ 
Iodide of Ammonium, half an ounce. Iodide of Potu-^ 
sium, one ounce. Iodine, a quarter of an ounoet- 
Kaolin, two ounces. Two quires filtering paper. Two 
glass or porcelain funnels. Scales and weights. 
Drachm (divided into Minims) and eight-ounce glass 
measures. Pure Nitric Acid, one ounce. A few 
stoppered, or better, corked bottles of different sizes for 
decanting Collodion and holding solutions. Tripolif 
two ounces. Emery powder, fine, one ounce. Two 
printing frames with thick felt pad 9x7, inside 
measurement. Litmus paper. Argentometer. Dark 
tent, if required. 

If the focussing screen should by mischance get 
broken, one may be made quite as serviceable as any 
that can be bought at the Camera-maker's, by rubbing 
two of the glass plates together with some fine emery- 
powder and a few drops of water placed between, and 
fixing one of them, when ground fine enough, in the 
focussing frame. 

Albuminized paper will soon deteriorate unless kept 
in a dry place. It is usually sent out in an' her*' 
meticaUy sealed tin case, which, unless the weather ii 
dry, should not be opened till it is required for use. 

Dry Plate Photography has been practised witk 
much success in tropical climates. K the operator 
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fjxepares Mb own plates, he will require to add to 
die aboTc stock of chemicals those which are suitable 
ibr tibe particular process which he means to adopt, and 
tP have his Camera fitted with double dark slides. 

But as dry plates, which will keep in good condition 
fear years, are now an article of commerce, and can be 
Mat safely to any part of the world, the amateur 
Photographer need be at no loss for the requisite 
material if he has not conyenience for preparing his 
<nrn. The dry plates that keep the best are those pre- 
)9|red with Bromized Collodion, because when the 
llkaline developer is used as it ought to be with such 
(Sou, every trace of the disturbing element. Nitrate of 
ffilver, is washed away, or ought to be. In the next 
duster instructions for preparing and developing dry 
plifces in any climate will be given. 
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CHAPTER XL 

DRY PLATE PHOTOGBAPHT. 

It is obvious from what has already been said tl 
a sensitive CoUodionized plate cannot be preserved 
its sensitive condition for but a very limited time af 
it has been taken from the Nitrate bath. The Lai 
scape photographer has, therefore, no option wl 
using the wet process, but to carry about with him 
the chemicals, &c. neceseary for his worL T 
cramps his operations by entailincr an amount 
baggige which^ot always be carried into diffic 
positions. Were the dry processes as rapid and as si 
as the wet, no one would ever think of using the lattei 
except, perhaps, in the studio, close to his dark roc 
Unfortunately, such is not yet an accomplished £b 
although matters are all tending in the right direct: 
since Major Russell discovered and described his ra] 
dry Collodion process with alkaline developme 
Without describing the various suggestions relative 
keeping a sensitive Collodion film moist for a oc 
siderable time, by means of a deliquescent salt 
a non- drying inert body like glycerine, all of whi 
have turned out more or less failures, we shall cont< 
ourselves with describing a few of tiie dry Collodi 
processes which have been found to work the iii< 
satisfactorily for field work. 

Section L 

the collodio-albumen process. 

Many modifications of this process have been pr 
posed and practised with more or less success. U 
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Madd, of Manchester, has perhaps, of all operators, 
been the most snccessfiQ on large plates. The fol- 
lowing is his mode of procedure. 

Coat the cleaned glass with Bromo-iodized Collodion 
in the usual way. After allowing the film to set well, 
sensitize in the ordinary Nitrate of Silver bath. If 
the Collodion should give a very thick and creamy 
film, it must be reduced by adding Ether. After sen- 
siti^ong for the usual time, the plate must be well 
washed and then placed in a dish containing a weak 
solution of Iodide of Potassium and water (about one 
grain to the ounce of water) for two or three minutes, 
gently moving the dish in the meanwhile. Einse with 
tap water and drain a minute. 

To the whites of ten eggs add : — 

50 grains Iodide of Potassium 
10 „ Bromide „ 
100 minims Liquid Ammonia 
2 J ounces Water. 

Dissolve the Iodide and Bromide in the Water, then 
add the Ammonia. Mix all together with the 
Albumen, and beat the whole into a froth. Let it 
settle until the firoth has subsided into the liquid form. 
Filter through muslin into a stock bottle. 

Decant off a portion, and to the previously washed 
and stiU wet film, apply the solution twice. Now 
allow the plate to drain for five or ten minutes, 
then dry it rapidly before a clear bright fire, and make 
it quite hot. These plates may be kept till required 
for sensitizing. 

To re-sensitize the plate, it is only necessary to dip it for 
one minute into the Aceto-nitrate bath, composed of :— 

40 grains Nitrate of Silver. 
^ drachm Glacial Acetic Acid. 
1 ounce Distilled Water. 

Warm the plate slightly before immersion for a 
ininute or less, drain a moment, and then wash a feif 

h2 
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minutes in two or three changes of water. It is betti 
not to dry the plates artificially, but to set them up c 
end, in the dark room, on several folds of blotting-pap 
which absorbs the drainage. 

Gollodio-albumen films dipped in solution of Nitra 
of Silver soon discolour the bath although kept i 
the dark. This discoloration is prejudicial to cles 
-development of the image. Shaking up the solutic 
with Kaolin and filtering makes it again clear ; bi 
some operators prefer to pour a little of the Nitrai 
solution on and ofif the plate for a few times, and th€ 
throw the residue into the waste-silver jar. 

Plates so prepared will keep in good condition fc 
six or eight weeks in cold weather ; but in hot weathi 
it is advisable not to trust to their efiiciency for mo] 
tiian a fortnight. 

They are developed as follows. Take the expose 
plate and pass over the surface a little clean water ti 
the film is thoroughly moistened; then take a plai 
Pyrogallic solution, say two or three grains to the ounc 
of water, and pour it on the plate. The sky and high 
lights will appear almost immediately, if the exposor 
has been rightly timed, and ultimately feeble indicatio] 
of details. The picture now requires intensity, whid 
is given by the following solution : — 

Pyrogallic Acid • . • 2 grains. 
Citric Acid • • . . 2 grains. 
Nitrate of Silver . 2 or 3 drops (20 grain solution). 

Pour guant, auff, of this on and off the plate unti 
the requisite printing density is obtained. 

Numerous modifications of this excellent dry procea 
have been devised and worked, but the above may b 
considered a good starting point for the Photographei 
to alter according to his tastes. 

The Negatives should be fixed with Hyposulphite o 
Soda, because Cyanide of Potassium will always weaker 
or destroy the semi-organic deposit, just as surely as ii 
the image were a Positive print on paper. 
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Section II. 

THE PROCESS WITH TANNIN, &C. 

ds group of dry processes is, of all, the most 
le, and, with the exception of the Preservatiyes 
the edging, requires no addition to the Chemicals 
in the wet process. 

le pkte having been cleaned and polished as usual,^ 
708 an edging of thin India-rubber or Albumen, 
bo prevent the film from slipping during the wash- 
md other subsequent manipulations. The best 
g solution is a very thin one of India-rubber 
ved in Benzol. Two or three grains of white 
3r to the ounce of Benzol forms a thick e^ough 
g. The rubber should be taken from the interior 
i piece, because the bkick oxidized external part 
not dissolve so welL It is then cut into shreds 
added direct to the Benzol in a bottle. After 
ing for a day or two the rubber swells up and 
low readily dissolve if the bottle is placed for a 
time in warm water and well shaken up. It will 
any length of time. 

ith a Gamers-hair brush dipped in this solution^ 
I a thin border, to the depth of about one-eighth, 
all round the edges of the polished side of the> 
The edging dries immediately, and the plate is 
ready for coating with Collodion, 
me dry-plate workers cover the whole of the platet 
such a solution by pouring it on and ofif like CoUo-r; 
This is not a good plan, because it will sometimes 
and that the Negative in drying cracks into very fine; 
Doubtlessly this arises from the two films of 
)dion and India-rubber possessing very unequal- 
nsive and contractile properties by moisture and 
ess. 

lin Albumen, or any similar organic body having, 
g afinity for Nitrate of Silver, is not advisable as 
bstratum for the Collodion, imless one wishes to^ 
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have his Nitrate bath permanently injured for ' 
work. Because, although the Albumen is covered i 
seemingly protected from contact with -the Nitr 
solution, yet in reality it is not protected ; and 
operator after a while will find his bath darkening 
colour, and altogether imsuited for the wet Gollod 
process. 

When the film is sensitized in the Nitrate bath, 
plate is drained for a minute and placed Collodion-s 
upwards in a fiat dish containing distilled or filte: 
rain water. After a few minutes it is transferred i 
another dish containing clean spring or river wal 
where it remains for about the same time. It is n 
transferred into another firesh bath of water, wh 
it lies for about the same time; and as a fi 
washing it receives a rinse under the tap, or ic 
a jug of water. The intelligent operator will eat 
devise other mode^ of washing if he has not the o 
veniences here hinted at. The principle consists 
washing as evenly as possible^ so that no part of the J 
receives more than another. 

If all the Nitrate has not been washed away, a Tan: 
preservative will make the film brown at those sp 
where Nitrate (jxists. Such plates are useless. Ags 
excessive washing must be avoided, because by t 
system, not only will all the free Silver be removed, 1 
aJso the trace of soluble haloid salts which should ei 
in the back of the Collodion film. The latter salts se 
to be necessary for the prevention of fogging iinder 1 
action of the developer. 

A Solution of Tannin, Gallic acid, or Pyrogallic ac 
all of which are used as preservatives, applied tc 
freshly sensitized and washed plate, will, after a f 
minutes, indicate whether the washing has been suJ 
dent. If the washing is insufficient, brown patches 
the film will be discernible ; but there is no test i 
excessive washing except that already indicated — vi 
the proneness to fogging of the image by the develop 
after exposure. 
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The Preservative or Organifying Solutton8.^The name 
of these is Legion, and their ^inctions in the film ill 
understood. All that we know practically is, that solu- 
tions of certain organic bodies applied to a sensitized and 
washed Collodion film, resensitite it, so to speak, and 
that in such a waj that the dried film, under certain 
conditions, can be kept for days or even years and still 
retain its sensitiveness unimpaired. The following are 
a few of the most approved formul® : — 

Tannin 5 to 10 grains 

Sugar Igtain 

Distilled Water . . . . 1 ounce 

Tannin seems to be the principal resensitizer. The 
object of adding the sugar is to render the film more 
pervious to aqueous solutions after it has been once 
dried. Especially is sugat useful in very dry or hot 
weather. It adds nothing to the accelerating effects of 
the Tannin. A drop of Glycerine added to each oimce 
of the Preservative ,or .organifying solution prevents 
the film from becoming bone dry and thus prejudicially 
bterfering with the actipn ,of Light. 

The above formula is sometimes modified by the ad- 
dition of a little Gum Arabic, which is decidedly useful ; 
but it must be added very sparingly, inasmuch as it has 
a tendency to cause blistering of the film during de- 
velopment. 

A strong infusion of tea or coffee makes a good 
Preservative. 

A decoction of malt, about four ounces to a pint of 
Water, has been highly spoken of. 

Plates thus prepared should be allowed to dry apon- 
tumeoualy, by resting them on end in the dark room, on 
several foldis of clean blotting-paper, which absorbs the 
moisture and prevents it from running back, by capil- 
lary attraction, over the film, carrying with it any dust 
wblch may have settled on the paper. When dry 
they may be stored away in light-tight plate boxes in a 
dry place ; or, if they have to be carried or sent to a 
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great distance, they should be packed up in parcels 
(p. 116). 

Exposure in the Camera. — ^This will vary from about 
four to ten times the exposure required for a wet plate ; 
much depending on the nature of the light ; for it has 
been found that, in a feeble light, the relative time of 
exposure is much prolonged, diy films of this kind 
being comparatively less sensitive to weak radia- 
tion. The best pkm is to give a full exposure and 
to depend on the controlling power of acid in the 
developer. ^ ' ' 

The Devehpment is best effected with Pyrogallic 
acid. The following formulae may be considered good 
normal solutions which can be modified to suit circum- 
stances of over or under exposure : — 

(1) Pyrogallic Acid 3 grains 

Citric Acid .••«««! grain 
Distilled Water ••••«! ounce 

(2) Nitrate of silver 20 grains 

Acetic Acid .•••«. 2 drachms 
Distilled Water 1 ounce 

The latent im^ge is apt to fade away altogether or at 
least get weakened unless developed within a few days 
after exposure. To conduct the development the film 
is first moistened with water by rinsing it for a minute 
under a gentle stream, or by placing it for a short time 
in a dish of clean water. After draining for an in- 
stant, Solution No. 1 is poured on once or twice and re- 
turned to the developing cup. Two or thr^e drops of 
No. 2 are now intimately mixed with the Pyrogallic 
and the mixture again applied to the film. If the image 
starts out evenly, clean and bright, continue pouring 
the developer on and off till by transmitted light suffi- 
cient density is obtained. But should the solution be- 
come turbid, it should be thrown away, the plate rinsed 
with water, and a firesh developer applied. Fix and 
Fash as usual. 
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SEcnoN nL 

A MOBE RAPID DRY PROCESS. 

Li the process described in last Section, it has been 
aanmed that the operator has been nsing the Ck>llodion 
tnd Nitrate bath suitable for the wet process. So far 
this is an advantage, involying as it does only one set of 
Oiemicals ; bnt the highest sensitiyeness of dry plates 
cannot be attained by the use of such materials. When 
npidity of ezposnre, therefore, is a desideratum, we 
mist operate <^erently and use a set of Chemicals for 
Koaitizing the film which are not adapted for wet-plate 
Photography. 

A plain Collodion made from equal parts of highly 
rectified Ether and Alcohol, in which are dissolved six 
grains of Pyroxyline, is selected, and Bromo-iodized by 
the following formula:-* 

Plain Collodion .••••! ounce 
Iodide of Ammonium • « • 1 grain 
„ „ Cadmium . . « • 2 grains 
Bromide of Cadmium ... 3 grains 

These salts may be shaken up in the Collodion until 
&Bolved. Afber solution the Collodion is set aside for 
a few days to settle. The upper part is then decanted 
off for use. After Bromp-iodizing, it will keep in good 
condition for many months if properly stored. As 
Bromide enclosed in a Collodion film requires a longer 
time to sensitize than Iodide, and, when the bath is 
Weak often bursts out on the sur&ce of the film instead 
of allowing the nitrate to reach it inside, a strong bath 
is required. The following is the formula : — 

Nitrate of Silver • • • • 40 grains. 
Distilled water • . . • 1 ounce. 

Dissolve in any quantity that may be required. 
I Bromo-iodize as already described (p. 36). Filter 
<uid acidulate with^Ni^p Acid (p. 43); but here a 
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considerable advantage is gained by having the 
decidedly acid, as the plates sensitize more quickly 
are less liable to stains. 

With such a large dose of Bromide the films req 
to be kept in the bath rather longer than is neces 
in the wet process, and more than ordinary care i 
be taken in washing, because, as they have tc 
developed by the Alkaline method, free Nitrat 
Silver is not admissible. 

The preservative to be applied to them maj 
any one of those already mentioned (p. 103). 

The exposure is about twice as long as that reqii 
for a wet plate. The developing solutions will 
described under the head of Collodio-hromide, 

Section IV. 

bussell's method with brohized collodion. 

Of all dry Photographic processes this is the i 
rapid, being equal in sensitiveness to wet Colloc 
The following is a summary of operations : — 

The Collodion, 

Pyroxyline ...*.. 4 grains. 
Bromide of Cadmium 
Alcohol, sp. gr. 810 . 
Ether, sp. gr. 730 . . 
Castor oil 



I 



8 „ 

4 drachms. 

4 „ 
1 drop. 

The Alcohol and Ether should not be weaker, 
quantity of Bromide may vary; that given is 
minimum which will produce sufficient opacity on £ 
plates. The larger the proportion of Bromide 
more readily will the films be sensitized, washed, 
developed, but the larger the spots caused by 
specks of foreign matter. 

The sensitizing bath consists of: — 

Nitrate of Silver .... 60 grains. 
Distilled Water .... 1 ounce. 
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iolate with Nitric Acid till blue litmus-paper is 

slightly red immediately after being introduced 
be solution. The bath before filtering for use 

be Bromized ; that is, a few drops of a very 
solution of a soluble Bromide should be added 
aken up with it. 

ordinary glass dipping-bath may be used, but 
trate solution soon becomes useless, from its ten- 
to the formation of ciystals of the double salt 
Nitro-bromide of silver. These being imbedded 
film, cause transparent pin-holes in the developed 
ve. The chief incentive to their formation in 
>sition is the Ether and Alcohol still existing in 
m when the plate is immersed. The best plan 
Qsitizing such plates then, is undoubtedly in a 

or flat dish, because thus a large surface of 
zing liquid is exposed to evaporation, and conse- 
y these volatile bodies have free room to escape, 
ely Bromized films require a long immersion 
n this strong bath — viz., from five to ten minutes, 
bey also require extra care in the washing to 
lem for the Alkaline developer. 
\ Preservative used by Major Russell is Tannin, 
'ed in the proportion of from five to ten grains in 
mce of distilled water, applied to the plate either 
&th or by pouring on and off several times. 

Sutton recommends for these plates a Preserva- 
hich he considers superior to all others. It con- 
n an aqueous solution of Gelatine (about two 

to the ounce of water) rendered slightly alkaline, 
s undoubtedly an excellent Preservative, but it 
istionable whether it possesses any advantage 
[?annin pure and simple. 

! plates should be allowed to dry spontaneously 
0), otherwise drying marks, to which all diy 
seem to be more or less liable when subject to 
1 changes in the rate of desiccation, will inevitably 

result, 
tse plates will renudn in good conditign for % 
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very long time, for monlihs or years, always provided 
that they are kept in the dark and sealed up from 
contact with moisture and silver-reducing agents. 

The developer will be described at the end of nexl 
Section. j-' 

Section V. • | 

THE COLLODIO-BROHIDE NEGATIVE PROCESS. ^ 

Of all dry processes this is the ne plus uUra of 
simplicity in some respects and complicity in othen. 
It requires no Nitrate of Silver bath with aU its accom* 
panying messes and inconveniences. The plates can 
be prepared very rapidly, and require little washing 
to fit tiiem for receiving the Preservative; they can 
be made highly sensitive, and when properly protected i 
will keep for years in good condition. On the othei sj 
hand, the utmost care is necessary in compounding ^ 
the sensitive emulsion. Messrs. Sayce and Bolton, who -« 
first published a working formula comprehending all i 
the details of manipulation, recommended the Bromized 
Collodion to be sensitized by adding finely-poundel J 
silver, and shaking up the contents of the bottle in thl i 
dark room for a few minutes, until the emulsioOi 1 
when poured on a glass plate, presented a creamy filnw ^ 
The great disadvantage attending this mode of sensi- 
tizing the Collodion arises from the &uct that, pound 
the Silver as fine as you may, it will not readily cant^ 
bine with the Bromide. The reason is obvious. ])rf 
particles of Nitrate of Silver, instead of dissolving ia^ 
the Collodion before combining with the soluble Bro- 
mide, become incrusted with Bromide of Silver, which 
prevents the internal part from being acted on at alL 
Mr. Carey Lea saw this defect, and devised the plan 
now imiversally adopted of adding the silver in a state 
of solution. Mr. Lea also showed how the films, which 
under the old system of working were comparatively 
insensitive, could be made to possess a sensitiveneaB 
nearly equalling wet plates. By the old system it wa| 
necessary to have the soluble Bromide in excess be&re 
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ras possible to get a dean picture by means of 
aline development By Mr. Lea*s method, the 
Tate of Silver may be in considerable excess in the 
nlsion, and thereby greatly enhanced sensitiveness 
gained. Many changes have been rung on this 
(tern, all depending on the same modification. 
Colonel Wortlldy introduces into the Collodio-bromide 
)ces8 another method, not only of increasing sensitive- 
s, but also of giving the power to keep the emulsion 
good working condition for a lengthened period. 
le writer can testify to the keeping qualities of this 
iulsion, having preserved it in good condition for 
my weeks. An emulsion with a Chloride, according 
Mr. Lea's plan, also keeps well. In either case, 
wever, the emulsions are in the best state for work 
from twelve to twenty-four hours after mixing, 
ley must be occasionally shaken up in the dark room. 

Practical Details. 

1st The Pyroxyline.'^t has been found that the 
Uodion which answers well for the wet process may 
k be the best adapted for this, unless the Ck>llodion 
3 been kept for a long time in a dark place, to ripen, 

it is called. The writer dispenses with this ripen- 
\ process by using a special Pyroxyline, which, after 

solution in Ether and Alcohol has settled clear, will 
re the best results, inasmuch as the Collodion is of a 
;;hly porous and structureless character. The foUow- 
\ is tiie formula for making the Pyroxyline : — 

Sulphuric Acid, sp. gr. 1845 12 fluid ounces 
Nitric Acid „ „ 1450 4 „ „ 

Water 12 n drachms 

Bleached and dried Sea \ 

Island or Egyptian cotton > 270 grains 

wool J 

Temperature of mixed acids 165° Fah. 
Time of immersion of Cotton 10 minutes. 
For further details of procedure consult p. 81. 



\ 



110 DST-PLATE PHOTOORAPHT. 

Pyroxyline made by the above formula will be con- 
siderably disintegrated — almost powdery — and should, 
when dried, nearly correspond with the weight of the 
original cotton. It leaves considerable residue in 
the solvents, and the Collodion takes a week or more to 
clear up, but no ripening by age is required. As 
Collodion made from this Pyroxylme is extremely fluid 
and porous, a more than ordinary quantity of the latter 
will be required to give sufficient body to the film. 

2nd. To make the Bromized Collodion; take in thu 
following proportions : — 

Sulphuric Ether, sp. gr. 725 . 6 fluid drachma 
Alcohol „ „ 805 . 2 „ „ 

Pyroxyline, made as above . 7 grains 
Bromide of Cadmium (anhy- ) ^ 
drous) J " 

Weigh out carefully the Bromide, put it in a 
bottle without waste, pour in the Alcohol, then add 
the Pyroxyline. Cork or stopper up the bottle, and 
shake well for a minute or more. Lastly, add the 
Ether, and continue shaking until all the Bromide and 
all that is soluble of the Pyroxyline has been dissolved ; 
allow the solution to settle until the supernatant liquid 
is quite clear ; when that takes place, decant off 1^ 
clear portion into a stock bottle for use when requirisd. 

To Chlorize the Collodion, — ^Unless the CoUodini 
contains a little Chloride, or similar developing le- 
strainer, it will be impracticable to impart to it fihe 
highest sensitiveness. The plan adopted by Mr. Lea 
is by far the best, viz., the addition to the Col- 
lodion of a little aqua regia or Nitro -hydrochloric 
acid. It is asserted by some that this powerful add 
renders the film exceedingly rotten. Such is not die 
case if the Collodion has been properly prepared and if 
the acid has not been in contact with the Collodion for 
a long time. AH acids will decompose any Collodion 
by acting on the Ether and Pyroxyline which it c(ai- 
tains. Therefore, the best plan is to decant off {be 
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portion of Bromized C!ollodion that may be required for 
immediate purposes, and to add two drops of aqtia regia 
ictt each fluid ounce. The acid will fall to the bottom, 
and require some shaking of the bottle to enable it to 
disseniinate itself through the Ck>llodion. 

To Sensitize the Collodion, — Since the combining 
weight of anhydrous Bromide of Cadmium is 136, and 
^t of Nitrate of Silver 170, it follows that eight grains 
of the former salt will require exactly ten grains of the 
ktter ; but as the Chlorine in the Nitro-hydrochloric 
add must also be kept in view, two more grains of 
Nitrate of Silver must be taken. The silver having 
been previously reduced to a fice powder by tritura- 
tion in a mortar, is weighed out in the proportion of 
thirteen grains to each fluid ounce of Collodion. Sup- 
posing we are about to sensitize four fluid ounces of 
the Bromized Collodion, the latter is carefully measured 
oat into a wide-mouthed stoppered bottle, and placed in 
the dark room. Fifl;y-two grains of the pounded 
Nitrate are introduced into the bottom of a test tube by 
means of a folded piece of cartridge paper or thin card- 
board by holding the tube horizontally with one hand, 
passing the cardboard down, and tilting the whole 
upright. The silver should be laid near the bottom of 
the folded paper, to prevent particles from adhering to 
the upper part of the glass. The tube should be lipped, 
or, better still, have a pouring spout, because, after- 
irards, when introducing the silver solution little by 
fitde, into the Bromized Collodion, some of the sensitizing 
Hquid is apt to run down the outside of the glass, thus 
dikarbing the balance of Chemicals. With all possible 
care some silver is always wasted, and we are never 
rare, even if all our Chemicals are everything that 
Qonld be desired, both in respecIT of quality and 
measured or weighed quantity, that this disturbing 
dement, viz. the impossibility of getting all the Nitrate 
of Silver into combination with the Haloid salt, may 
Hot npset our preconceived notions of the proper period 
of exposure in the Camera^ 
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For the above qxiantitj of silyer, pour into the tube 
twelve drachms (1^ fluid ounces) of Alcohol, sp. gr. 
825. Twist a piece of paper or soft chamois sldn 
round the top to act as a holder and non-conductor of 
heat. Apply heat, gradually at first, to the bottom of 
the tube by means of a spirit lamp or Bunsen's gas- 
burner; soon the Alcohol will boil, and by gentle 
tapping on the side of the tube with the finger, 
the whole of the Silver will come into solution. 

Whilst the solution is still hot carry it into the dark 
room, pour a little, straight down, into the wide- 
moulJied bottle containing the Bromized Collodion. 
Put in the stopper arid shake for a few seconds. Pour 
in a second portion and again shake up for the same 
time ; then pour in the remainder, and continue 
shaking for a minute or more. At intervals of half an 
hour or thereabouts, give another good shaking. At 
the end of three hours afiier the silver has been added, 
the emulsion is ready for work ; but it will keep in 
good condition for a considerable time. 

Before coating plates with the emulsion, filtration is 
necessary, as clots of Collodion and particles of other 
bodies are tolerably sure to be present in a complex 
solution of this nature. The writer at one time adopted 
the plan of filtering the sensitive emulsion through a 
tuft of clean cotton wool, stuffed loosely into the throat 
of a small glass funnel. This is not the best method, 
because the cotton, however evenly spread or stnfM 
down, rises up and allows the emulsion to run through 
unfiltered between the cotton and the conical sides of 
the funnel. The better, if not the best, plan to adopt is 
to filter the sensitive emulsion through fine cambric or 
linen fiibric, folded in the usual form of filtering 
paper. Collodio-bromide of Silver runs through this 
^ substance very quickly ; at the same time the pores or 
interstices between the threads are too small to admit 
of the passage of large particles which might do much 
barm. 

Preparing the Olass/ar CoUodio-hromide of Silver. ^^ 
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To prevent the film fix)m slipping from the glass in the 
oonrae of the yariouB manipulations required in this 
procesBy it will be necessary to give the plate a prelimi- 
nary coating with some substance which not only 
■erves that object, but also does no injury to the sensi- 
tiye Collodion. A simple edging all round the plate is 
not sufficient, because the Collodio-bromide, already 
holding as much water as it can bear, is too rotten in 
structure to withstand the various solutions and wash- 
ings which are afterwards applied to it. Very dilute 
Albumen is the best substratum. It is prepared 
thus : — ^Take the whites of three fresh hen's or duck's 
^Igs, put them into a Winchester quart bottle half 
filled with distilled water, and shake up violently for a 
few minutes, or tmtil the Albimien is dissolved. Two 
or three drops of Ammonia are useful in assisting 
solution. In order to keep the Albumen from mould 
or decomposition, two drachms of an aqueous saturated 
solution of pure Carbolic Acid will be necessary, if the 
albumen has to be kept for many months. This 
should be added after the albumen has been beaten up 
and before filtration. When the froth has nearly 
mbsided fill up the bottle with distilled water. 

The process of filtering is very tedious, because 
the porous paper soon gets clogged, and must be 
renewed over and over again. The best way is to 
hgye several filters at work. 

If the glass plate is new, the writer knows no better 
method of washing it than that described at page h"! ; 
only in this case a final rinse in distilled water is 
unnecessary. His plan of working is this : — An 
lanstant rubs one side of the plate with dilute Hydro- 
cUoric Acid (p. 53), and hands it still wet and draining 
downwards to another operator, who immediately 
poors on a little of the Albumen along the upper end, 
tfthe cleaned surface. The wave drives down the 
^ter and is allowed to go to waste. Another portion 
i< poured on, and after traversing the plate is returned 
to the pouring glass. When applying an albuminous^ 

1 
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substratum care must be taken not to pour the soluti< 
from a height, because thereby air bubbles a 
formed abundantly, which should at once be remoy< 
from the glass by means of a moist camel^s hair bruf 
or small piece of blotting paper. To avoid them tl 
lip of the pouring glass should almost touch tl 
surface of the plate. 

When the plates are coated they are set up fir 
to drain and afterwards to dry in a place free frca 
dust. The draining is,, best done by having (say fou: 
short wide-mouthed bottles, arranged on a table c 
bench, at about three inches distance from a perpei 
dicular boarding. The draining corner is placed inl 
the mouth of this bottle, and the opposite comer : 
strutted against the board. By the time that Na 
bottle receives its plate, No. 1 has been tolerably we 
dripped, and is set up to dry, draining end downward 
on several folds of blotting-paper, which absorbs an 
residual liquid that may run o£E. In order to economiz 
space when a large number of plates have to b 
prepared, they should, after draining, be set up on enc 
and at a little distance apart, on a wooden shelf. 

Care, however, must be taken to see that the albv 
minized sides are all placed in the ,same directi(N: 
otherwise mistakes might occur in coating the plat 
with Collodion on the wrong or uncleaned side. Shoul* 
any doubt arise about which is the right side of th 
plate for receiving the Collodion, breathe gently on th 
glass ; the breath will not condense on the side whiol 
has been coated with Albumen. When dry the plate 
are stowed away in bevel-grooved plate-boxes, wid 
their albuminized sur^^ces all in one direction, fix 
future use; or they may be placed in plate racks in < 
similar way, but in the latter case special care must bt 
taken to keep them from dust. 

The coating of the glass with the CoUodio-bromide ii 
rather more difficult than in the wet process, becaon^ 
under the same conditions of temperature, the film »ft9 
more rapidly, and is apt to run into cloudy wavei 
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unless adroitly managed. Since, also, the developed 
image is in and not on the Collodion, such irregularities 
•how themselves very markedly after development. 

Immediately afler the film has set, the plate is placed 
Collodion-side upwards in a flat, shallow porcelain dish 
containing clean spring or river water. Whilst the 
GoUodion is setting on the next plate the first one is 
transferred into a similar dish, and so on until the 
plate has passed through at least four changes of water. 
To insure even washing the water should be changed 
after each plate (or at least two plates) has passed 
through it. After draining for an instant, the Pre- 
servative or Organifying solution is applied, either by 
pouring it on and off two or three times, or by dip- 
ping or inmiersion in the Preservative bath for about a 
minute. For this purpose the writer prefers a solu- 
tion of Tannin (p. 103), while others adopt various 
Bolutions. 

The plates, afler draining for a short time into wide- 
mouthed bottles (see p. 114) are set up in the dark 
room to dry spontaneously on folds of blotting-paper 
(see p. 114), and are then backed with a coating of 
paiat to prevent what is called Optical halation or 
Unrring of the image. 

A good formula for the backing pigment is the 
tilowing: — ^Take of burnt Sienna, as sold at the oil 
and colour shops, and ground in water, quant si/ff. 
Fat it into a mortar with water, add some British 
gam and a Uttle glycerine. With the pestle grind up 
the whole into a paint sufficiently thick to prevent 
itys of light from passing through a piece of glass. A 
little Carbolic Acid or Kreosote is an antidote against 
i&ould. With a broad camel's-hair brush apply this 
to the back of the plates, and set them up again 
to dry. 

If the sensitive plates are required for home use 
ftey may be stored m plate-boxes, or kept in the dark 
loom till required. But care must be taken to pro- 
tect them from the efEects of Actinic light, and Sul- 

i2 
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pburous or other fumes which have a tendenc} 
reduce Bromide of Silver. 

If they have to be sent or carried to a great distal 
or abroad, it wiU be safer to tie them up in packeto 
dozen by the following excellent method, for wl 
the writer is indebted to Mr. Henry Cooper, jun. 

Some narrow strips of cardboard must be first < 
one eighth of an inch wide and about two inc 
long. These are to be glued or gummed on to 
ribbon three-eighths of an inch wide, one toucl 
each edge, so that there is a space of one-eighth of 
inch between them. It will readily be perceived 1 
we can fold these strips of ribbon or card over the e 
of a plate, in such a manner that one strip of card is 
the film side and the other on the back, the unooTS 
ribbon between them allowing for the thickness of 
glass. 

To pack the plates, lay one of them on the tal 
film side uppermost, having previously placed a rat 
long piece of string underneath; then take anod 
and folding one of the prepared pieces of card i 
ribbon over each end of it, lay it film side down u] 
the other; the strips of card at each end efiectOE 
preventing contact. 

Now lay another plate, film side up, upon th* 
already on the table. This third plate will not reqn 
the ribbon, as No. 2 is protected by the stripe aires 
placed upon it. 

No. 4 is to be armed in the same manner as Na 
and placed, face downwards, on No. 3. This order 
to be followed until a sufficient number of plates i 
laid one on the top of the other, face to fiice and In 
to back. From six to twelve are a convenient numi 
for a single packet. 

By means of the string that was passed under 1 
plates in the first instance, tie them together. N 
wrap them in a sheet of thin paper; or, what 
far preferable, very thin sheet gutta-percha; then 
tin or leadfoil; and lastly, in stout brown paper. } 
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adopting this plan, the plates are most effectoallj 

diielded from light and air, and, moreover, occupy the 

■nallftwi: possible space. 
Before putting the plates in the dark frame, brush 

Ae fix>nt lightlj with a broad camelVhair brush to 

nmove adhering dust. 

. 2%0 ea^posare in the Camera, — In a bright light plates 

pepared as above should be exposed about twice as 

loiig as the most sensitive wet films; but in a dull 

^^ four times as long will be nearer the mark. 

Great latitude, however, is permissible in this respect, 

fv, as will be presently seen in the instructions for 

eondncting development, the action is very much under 

eoutroL As a rule, it is far better to give a full 

tqiosure than otherwise, for in the latter case the 

image will be hard and fnll of violent contrasts of light 

and shade, manage the development as we may. When 

tiie correct time of exposure has been hit, the develop- 

BMit is a very easy matter indeed, if the plates have 

bem carefrdly prepared. 

Developing Solutions for Bromized Films. 

4*^Equal parts of alcohol and distilled or common 
water. 

Keep this mixture in a well-corked or stoppered 
pouring-bottle. It does not spoil by keeping or 
frequent use if occasionally filtered to remove 
sediment 

^^ ( Bromide of Potassium 10 grains 

( Distilled or common water .... 1 ounce 
May be preserved in a dropping or other bottle 
for any length of time. 

Q^ fPyrogallic Acid 3 grains 

'*" I DistiSed water 1 ounce 

This solution should be made just before use. 
An excellent plan to avoid frequent weighings, is 
to dissolve in the ratio of 100 grains of pyro to 1' 
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fluid ounce of strong alcohol, sp. gr. 805. The 
solution will keep well for at least six months, and 
15 minims of it will represent (allowing a little 
for waste) 3 grains of pyro. Mix quant, suff, of 
this with clean water before commencing develop* 
ment. 

p. r Carbonate of Ammonia 60 grains 

( Distilled or clean common water . . 1 ounce ^ 

A large stock may be made up, and preserved, 
in an air-tight bottle for several months. Wheii , 
required for use pour a quantity into a ratiier. 
large-sized dropping-bottle. Dry Carbonate of. 
Ammonia cannot be kept long if wrapt up in paper, 
because the active agent, Ammonia, would in lliat ' 
case be constantly escaping; therefore keep the 
dry stock also in a well stoppered bottle. 

To Conduct the Development, 

Supposing we are about to develop an 8J by 6| 
inches plate, which has received just the right amount 
of exposure, proceed thus : — 

1st. Pour over the fllm sufficient of mixture A to 
nioisten it well, and at once return the excess into the 
pouring bottle for future use. 

2nd. Eub the pigment from the back with a wet 
sponge or rag, and place the plate in a basin of wateri 
or rinse under the tap till all greasy-looking lines havo 
disappeared. 

8rd. Into a clean developing cup pour as much of the. 
plain Pyrogallic solution C as will flood the plate well 
Drop into this six drops of the Bromide B. Mix inti- 
mately and tipply to the film two or three times, for not 
longer than half a minute, taking care not to pour the 
solution always on or near the same spot, as that causes 
insufficient development at that point. Next pour bade, 
the developer into the cup, and mix with it eight drops 
of Carbonate D. Apply to the film again. In about 
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half a minnte the high lights of the image will begin to 
appear, and gradually some of the best lighted details. 
After the latter have pretty clearly indicate themselveS| 
more Carbonate may be added and also more Bromide, 
provided always the Carbonate is considerably in excess. 
BeooUect always that soluble Bromide is the restrainer^ 
and aUtaUne PyrogalUc the active agent^ of develop- 
ment 

The plate during development may be supported in 
die hand, on a pneumatic plate-holder, or on a levelling- 
skand ; but the best plan of all is to have a very shallow 
g^ass dish rather larger than the plate, and in this to 
conduct the development. A piece of strong thread or 
tlun tape placed across the bottom of the dish will 
prevent strong adhesion when the exposed plate is put 
made, and will also enable the operator to pull out his 
native at any time for examination. By these means 
two or three plates may be developing at the same time 
in as many dishes, because it is not necessary to roll 
about the solution after development has fairly com- 
menced. To level the dish on any sloping table it is 
<mly requisite to cut one or two wedges for insertion 
under tlie bottom of the dish. When the solution 
tovers the plate evenly the levelling is correct. 

In most instances the development can be completed 
in from five to fifteen minutes by these means, but it 
ii better not to attempt hastily to force density by 
adding a great deal of Carbonate to the Pyrogallic solu- 
tion without a corresponding quantity of Bromide, 
because that might cause fogging, which, when once 
sst in, cannot be stopped nor even remedied by any 
treatment. Should there be any difficulty in obtaining 
^ negative of sufficient printing density by the above 
metihod, it is recommended — 

4th. To stop the action of the alkaline Pyrogallic as 
Boon as all the details of the image have shown them- 
Bolves ; then to wash the plate well under a tap, or in 
plenty of dean water, and proceed to intensify by the 
fidlowing solutions : — 
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Na 1. — ^Pyrogallic Acid 1 grain. 

Citric Acid 2 grains. 

Distilled Water • .... 1 ounce. 

Wo. 2. — ^Nitrate of Silver 30 grains. 

Distilled Water . . • • • 1 ounce. 
Acetic Acid 2 drachma. 

Pour quant, suff. of No. 1 on and off the washed film 
tiiree or four times, to neutralize the last trace of alkali ; 
then add a few drops of No. 2 to the Pjrogallic add, 
and proceed with the intensification in the usual waj by 
pouring on and off, and carefully watching progress bj 
transmitted light. When the details of the image are 
well brought out by the alkaline developer, this rein* 
forcing method produces density very rapidly — ^mnoh 
quicker than alkaline Pyrogallic — ^and that, too, without 
danger of fogging, if every trace of alkali has been de- 
stroyed by the intermediate washing, and by soaking the 
film with an acid solution of Pyrogallic before addii^ 
the silver. 

6th. Fix in a solution of Hyposulphite of Soda con- 
taining not more than &om 4 to 6 ounces of the salt in 
a pint of water. Cyanide of Potassium might be used, 
but it is apt to weaken the image. This same property, 
however, renders it useful for reducing density when, by 
inadvertence, the development has been carried too &r.' 

N.B. — The reinforcing of the image with acid Pyro- 
gallic and silver can be done effectually after the alkft- 
line developed negative has been fixed and thoroughly 
washed, either while the plate is still moist or at any 
time afterwards. With an albumen substratum thera \ 
is little danger of these films slipping. After inten- 
sifying, wash off the developer. 

Hints for Emergencies. 

• When using the alkaline developer as directed abor*^ 
if the image flashes out with great rapidity on applying 
the first dose of ammoniacal Pyrogallic, this indicates too 
prolonged an exposure. In tiiat case, instantly plunge 
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the plate into a basin of clean water, or thrust it under a 
nmning tap. Now prepare a fresh developer contaiDing 
doable the amount or more of Bromide (B) and half or 
leas of Carbonate (D) to the same quantity of Pyrogallic 
(C), and proceed as before. By these means a film which 
has been exposed four or five times longer than neces- 
Bury can often be made to yield a first-class negative, 
prcmded the first developer has been washed off before 
ragging has set in. 

If^ on the oilier hand, when the first dose of Bromo- 
ttnmoniacal Pjrrogallic is applied, little trace of the high 
lights appears after about a minute, here we have evi- 
dence of under-exposure. At this stage, without 
waiting a moment longer, wash the plate, and mix a 
new developer containing only a trace of Bromide, but 
doable the amount of Carbonate, the proportion of Pyro- 
gallic remaining the same. By proceeding as before with 
itoB modified developer, and adding a little Carbonate 
when required, a moderately good, although seldom a 
fine, negative will oflen be the result. 

As several solutions are required in this mode of 
development, it is recommended to place them on the 
table o£ the dark room in the order in which they have 
to be used, and also to have the bottles of different 
ihapes and sizes, so that one can readily distinguish 
between the solutions in a very dark room by the sense 
of touch alone, without being compelled to strike a light 
to read the labels. 

'■ The above mode of development is also applicable to 
Usjor BusselPs rapid dry process with Bromized Col- 
' lodion sensitized in a strong Nitrate bath (p 106). 

COLOKSL WORTLXT^S EMULSION PROCESS. 

Mr. Lea's valuable contributions, towards rendering 
the Collodio-bromide process more sensitive, stimulated 
fcther inquiry, and have resulted in Colonel Wortley's 
^iflcovery of a process of exalted sensitiveness, beyond 
^hich it is scarcely* possible to go. In 1871, Colonel 
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Wortley announced as the result of many experiments^ 
that it was not possible to attain the highest sensitive- 
ness in a Collodio-bromide emulsion unless the Collodion 
were saturated with Nitrate of Silver after all the 
soluble Bromide had been converted. Some time after- 
wards, with the object of producing an emulsion that 
should be serviceable for many months — ^if not fop 
years— ^he proposed what has been proved in practice 
to be a very valuable modification, viz., the addition of 
a certain quantity of Nitrate of Uranium to the Collo- 
dion. By repeated experiment, he found that the 
double salt (if we may call it such) of Nitrate of Silver 
and Uranium thereby formed, was absolutely stable in 
an emulsion, even when not controlled by an excess 
of soluble Bromide. Colonel Wortley justly claims for 
this method of working, many valuable improvements 
on our older emulsion processes ; but it yet remains to 
be tested how long plates so prepared will retain their 
full sensitiveness. As yet the writer has not had an 
opportunity of trying them after being kept for a longer 
time than two months. At the end of that time they 
were as good as they were at first, and probably they 
would remain so if properly protected. 

The emulsion when once formed must, of course, be 
still kept in a dark place and occasionally shaken np^ 
else the particles of Silver-bromide are apt to agglome- 
rate at the bottom into masses which cannot again be 
made to resume their original fineness of division. U 
this precaution be adopted there seems to be no limit 
to the keeping properties of this emulsion. 

The formula which Colonel Wortley is now usinft 
and with which he has kindly favoured us, varied but 
little from the one commxmicated to a private Photo- 
graphic club last year : — 

THE COLLODION. 

Pyroxyline .6 grains. 

Ether 3^ drachms. 

Alcohol (absolute) • • , • l| ,, 
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I the Alcohol seven and a half grains of Anhydrous 
mde of Cadmium {see Vocabulary) have been pre- 
Lsly dissolved; or the Bromide may be weighedr 
and dissolved in the mixture along with the 
oxyline. 

SENSITIZING SOLUTION. 

Alcohol, sp. gr. 825 • . • • 2^ drachms. 
Nitrate of Silver 15 grains. 

Ihe Silver is dissolved by the aid of heat in the 
ohol, and added to the Collodion little by little, 
king between each addition as described at p. 111. 
Hie Nitrate of Uranium can be dissolved either in 
plain CoUodion, or in the sensitized emulsion, 
o&er plan is to make a saturated solution of this 
; in Ether, and add one half drachm to the above 
portions of Collodion, which will thus produce one 
d ounce of finished emulsion. The Uranium salt 
st be acidf and, if it is not so, two or three drops of 
etic or Nitric acid should be added to the Ethereal 
ition. 

rhe Collodionized plates are washed in the usual way, 
I the organifier, or preservative solution, applied, 
lonel Wortley informs us that this mode of working 
years to be suitable for any kind of organifier, 
i he prefers a solution of Salicin which has been 
)ly introduced. 

[q our own recent practice with the students at 
Qg's College, we have found the above process, or 
her a modification of it, so simple, so certain, and so 
tractive that it commences the course of Practical 
otographic work instead of being placed after the 
t processes. The preservative used is a ten-grain 
ution of Tannin and a little sugar. The development 
by the alkaline method. 

To prevent Optical halation or blurring of the image 
>lonel Wortley dissolves a little non-actinic Aniline 
e in the Collodion emulsion. This certainly prevents 
^ passage of the refracted rays through the film to the 
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back of the glass, whence thej are reflected and cause 
^e mischief. But on the other hand, the writer finds 
after many comparatiye trials, that this plan, if efiectiye 
foT the object aimed at, reduces the sensitiveness, or 
rather diminishes the amenity to development. For it 
must be borne in mind, that in a Bromized film reduced 
by the alkaline developer, the image is not merely on 
the sur&ce, but reaches through it to a comdderable 
depth in the high lights. The reason of this is that 
the Bromide itself is reduced and not a deposit formed 
as in ordinary development. The fact can easily be 
proved by dissolving ofi* with weak nitric acid a fireshly 
developed image, before fixing. A transparency is the 
result, the high lights being represented by clear glass, 
the shadows by the unreduced Bromide and the half 
tones in proportional gradation. 

TRANSFERRING OF NEGATIVES FROM GLASS. 

After trying many plans the writer has adopted the 
following as the most easy and efficient. 

If the negative to be transferred has been vamishedf 
cUssolve off as much of the varnish as can be done with 
methylated alcohol or other solvent of the resin. When 
dry, the negative is fit to be transferred. If the film 
has not been varnished this operation is unnecessaiy. 
The next step is to coat the film with a solution ocm- 
sisting of four or five grains of India-rubber dissolved 
in an ounce of Benzol. When that has dried, the 
plate is put on a levelling stand and as much of a thick 
leathery Collodion poiu'ed on as will lie on the plate 
without running over the edges. 

The Collodion which the writer finds to answer best 
is made with long-fibred Pyroxyline prepared in adds 
at a low temperature, and dissolved in the foUowiog 
proportions :— 

Pyroxyline 20 grains. 

Methylated Ether (highly rectified) . . 1 ounce. 
„ Alcohol „. „ . . • 1 „ 

Castor Oil ... 4 . « (about) 6 minimfl. 
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There is no necessity for being careful about the 
purity of the solvents. The cheapest kinds of Ether 
and Alcohol answer as well as any other, provided they 
be highly rectified. If they contain much water they 
will not readily dissolve the Pyroxyline, and will give 
rise to a tender film which will not bear handling after 
it has beesD. detached firom the glass. 

When the transfer Collodion film is dry, which will 
be in from twelve to twenty-four hours (according to 
its thickness, and the temperature of the room) it is 
cut all round the edges with the point of a sharp knife 
and the plate immersed in a dish of cold water. After 
Boaking for a few hours, the compound film will 
generally float off spontaneously in one unbroken sheet ; 
but sometimes it wUl be necessary to use a little gentle 
force for its removal. Should tibere appear the least 
tendency to tearing while removing it, replace the plate 
in the water for a few more hours, after which the 
film may be detached without danger. Dry between 
folds of blotting paper. 

When dry the film generally presents an opalescent 
appearance. This is removed by gently warming the 
film before a bright fire. 

instead of a primary coatmg of India-rubber solution 
on the n^ative, it has been recommended to use an 
aqueous solution of Gum Arabic. This plan has one 
advantage, viz., that the transfer Collodion seems to 
have no power of penetrating through this protecting 
ooating and destroying the Negative underneath. 
Unless the India-rubber solution be tolerably viscid, 
this catastrophe will sometimes occur, whereas the 
gam, even when dilute, seems to afibrd a more efficient 
Iivotection to the Negative film. 

Section VL 

'classification of causes of failubk in the collodion 
processes by the wet method. 

FoQoiNO OF Collodion Plates. — Fogging is a misty 
l^l ion of appearance that covers the dee]^eeX ^SciqAo'^^ 
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of the picture, and is the effect of many catises, 
one or other of which will produce the undesired 
result. 

1. Over-exposure in the Camera. — The image in the 
Camera is rarely pure, but exhibits enough diffused 
light to produce universal clouding when the plate is 
at all over-exposed. Collodion newly iodized being 
more sensitive to a weak light, shows the fogging more 
than old coloured Collodion. When the objects are 
at a great distance, and brightly illuminated, or when 
Lenses of large aperture are employed, without a 
diaphragm, bep^inners are especially likely to over- 
expose the plates. 

2. Diffused Light. — a. In the developing room. 
This is a frequent cause of fogging, and especially so 
when a naked candle is employed to illuminate, or the 
common yellow calico is used, which is apt to £side. 
Examine for cracks and crevices in the sides and floor 
of the room. — b. Mist in the atmosphere. When there 
is any vapour in the air, the shadows will be foggy 
unless the object be very near to the Camera. — c. DiJ- 
fused Light in the Camera. To teat for this, cap u{) 
l^e Lens, remove the ground glass, put the focussing 
cloth over the head and examine closely in the interior 
whether there may not be chinks which admit daylight 
— d. Diffused light from the Lens when a powerful light 
falling at certain angles is reflected instead of behig 
refracted. — e. Light admitted from without into the 
dark frame when the shutter is drawn up. — f. Light 
from the marginal pencils falling on the side of the 
Camera, and reflected therefrom on to the sur&ce of the 
Sensitive film. 

3. Alkalinity of the Bath and over Acidity ^ sfcrangp 
to say, produce fogging almost in the same ratio, 
especially if Nitric acid is the acidulating agent. This 
is easily tested by means of Litmus paper, and th^ 
remedy obvious. 

4. Organic Matter in the Bath has been referred 
to at p. 47 and the remedy given. 
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5. Heat of the Weather, — Make the bath weaker 
and use a more acid or less strong developer. 

6. Vapour of Ammonia coming in contact with the 
film before development. Banish Ammonia bottles 
from the dark room used for wet plates, or have them 
well stoppered. 

7. Sulphuretted Hydrogen. — ^When the pipes leading 
the waste water from the sink are not well trapped, 
this noxious gas rising &om the sewers will cause 

fogging. 

Sundry other causes of fogging exist, but the above 
are the most common. 

SysiemaJUc plan of Proceeding to Detect the cause of 
Fogging. — ^If the operator has had but little experience 
in tiie Collodion process, and is using Collodion of 
considerable sensitiveness and a new Nitrate bath, the 
probability is that the fogging is caused by over-exposure. 
Having obviated this and the film still fogs, proceed to 
test the bath. K it was made from pure and properly 
acidulated materials, a piece of blue Litmus paper 
dipped in it will indicate whether all is right in that 
dizection. 

Next prepare a sensitive plate and, afler draining it 
fixr two or &ree minutes, pour on the developer, wash, 
fix, and bring out to the light ; if any mistiness appears, 
either the operating room is not sufficiently dark, the 
bath was prepared from bad Nitrate of Silver, or the 
water was impure. 

On the other hand, if the plate remains absolutely 
dear under these circumstances, the cause of error is 
most probably in the Camera ; therefore prepare another 
sensitive film, place it in the Camera and proceed 
exactly as if taking a picture, with the exception of not 
tmeovering the lens ; allow to remain for two or three 
nunutes and then remove and develop as usual. 
If no indication of the cause of fogging is thus ob- 

tuned, there is every reason to believe that it is due to 

nponr in the atmosphere or to diffused light gaining 

^wuBsion through the Lens, 
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In the case of old Nitrate baths which hare b^ 
much used, fogging ig generally attributable to t 
accumulation of Organic matter in solution ; to remed 
which see p. 47. 

SPOTS, ETC., UPON COLLODION WET PLATES. 

These are caused in various ways : — by particles oi 
foreign matter in the Collodion, the bath, or dereloper, 
and often from the dark slide by the abrasion of wood 
or metal in drawing up and pushing down the shutter 
too violently. Other disturbing causes also interres^ 
to produce opaque or transparent spots. We shall 
enumerate a few of the most potent. 

1. Freshly made Collodion. — Unless the salted 
Collodion is allowed to settle for some time, particles of 
the salting solution, of imdissolved Pyroxyline, or dirt, 
will remain in suspension, causing spots either tran»- 
parent or opaque, according to the nature of the im- 
purity. The same also wUl occur with old Collodion 
If recently shaken up. 

2. From the Bath, — See that this solution is free 
from dust and insoluble particles. If not, filter it Yet 
that is not always a remedy, for the bath may have been 
overworked and have supersaturated itself with Nitro- 
iodide and Nitro-bromide of silver, which crystallise 
in and on the film, and being insensitive to light give 
rise to transparent spots. 

8. From the dark Slide. — ^It has been already en- 
forced (p. 58) how careful one should be in carrying s 
wet plate to and from the Camera in case of dust, &Q»t 
settling on the wet film, and precautions have been 
given ; but one source of mischief has been omitted. 
The drawing-up slide is usually fitted with brass hinges 
so that, during exposure, the Gutter may fold over the 
top or along the side of the Camera. These hinges do 
not as a rule turn in the smoothest manner possible^ 
consequently particles of brass or iron are abtadedf 
and, like '^ matter in the wrong place," are t(;ifleraUf 
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fire of finding their waj on to the Collodion film. It 
n easy to detect whether these particles are the cause 
tf spotB, as they will always be found opposite, or 
nearly soj to these hinges. The old-fashioned sort of 
Iiinge, consisting entirely of flexible leather, was not 
very much better, as it harboured dust so badly. 

4. From the Developer. — ^It is not very often that 
pt8 arise from the developer, because a glance will 
haw whether solid and flocculent matters exist therein, 
rhich, by attaching themselves to the film, prevent 
byeloping action at those parts. To mention the 
iaease is to suggest the remedy — ^filtration. 

MAREINQS OF YABIOUS KIin)S. 

1. If a Collodion plate from the sensitizing bath is 
ept too long before development — ^that is, until the 
ilver Nitrate, by evaporation and consequent concen- 
ation, has begun to attack the sensitive silver haloid, 

will be impossible to develop the image evenly, 
he upper part will be feeble and spotty, while the 
twer i>art, which is not so dry, may be vigorous. 

2. Patches like the outlines and shading of oyster- 
lells, sometimes appear on the film during develop- 
lent. The predisposing causes of their formation 
re — impure Collodion, old Nitrate bath, new dark 
tunes varnished inside with methylated or turpen- 
ne varnish. If, superadded to these, there are the 
Dncomitants of hot weather, and a considerable time 
lapsing between sensitizing and developing the plate, 
oich defects are almost sure to occur. 

3. Streaks in the direction of the dip are caused in 
urious ways: — a, by immersing the plate too soon 
nto the bath, or by making the immersion too ra- 
pidly ; b, by not giving the plate a little lateral motion 
u soon as it is under the liquid; c, by having the 
ledge at the bottom of the dipper projecting beyond 
Ae glass plate resting on it. Practically this causes 
^ irregular current of silver over the film while the 
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plate is being immersed, and consequentlj irregular 
sensitizing: remedy as before, rf, by a bath over- 
alkaline ; tf, by a horny or repellent Collodion on 
which the Nitrate solution is apt to drain off in lines 
instead of in an even sheet. 

4. Streaks across the direction of the dip are almost 
invariably formed by pausing for an instant while 
immersing the plate. They are always transparent. 

5. A metallic-looking deposit between the film and 
the glass invariably arises from the latter being badly 
cleaned. Plates that have been previously used are 
particularly liable to this defect. If neither strong 
mineral acid nor solution of Soda makes the glass ser- 
viceable, it is better to break it and make the first 
annoyance the last. 

Various other faults occur in Collodion pictures by 
the wet process on glass, some of which have already 
been referred to in the practical instructions for work- 
ing. With the hints now before him, an inteUigent 
operator will know how to discriminate between these 
defects and apply the proper remedies. 

Defects on dry Collodion plates cannot be cate- 
gorically described, because the processes themselves 
are so very numerous. It may be stated generally that 
they are liable to almost all the faults enumerated above, 
besides having a large class peculiar to themselves. 
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CHAPTER Xn. 

PRACTICAL DETAILS OF PHOTOGRAPHIC PRINTING. 

Section I. 

PRINTING ON PLAIN PAPER. 

as the writer is aware there are at present in the 
only two kinds of papers well adapted for this 
e — viz., Saxe and Rive, either of which may be 
I. In all cases there is a difference in smooth- 
itween the two sides of the paper, and this is 
letected by holding the suri'ace of each sheet in 
manner that a strong light falls on it at an acute 

On the wrong side will be seen wire-gauze 
gs; or, in default of such being observed, the 
nay be wetted at the comer, when one side will 

smoother than the other. The comer of the 
ide of the paper should be marked with a pencil 
vent future mistakes. This is not necessary 
ising albuminized paper, the right side of which 
y seen. 

ing the Plain Paper. Take of — 

loride of Ammonium or Sodium 200 grains. 

rate of Soda 20 ,, 

iter 20 ounces. 

r the solution into a flat glass bath, and immerse 
t each sheet for about a minute. Hang them up 
, by means of clips sold for the purpose, on a 
stretched across the room. This operation need 
performed in the dark room. The salted paper 
iep any length of time. 

k2 
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Sensitizing the Plain Salted Paper, Take of— 

Nitrate of Silver 60 grains. 

Distilled Water 1 ounce. 

Prepare a sufficient quantity of this solution, and pour 
it out into a flat porcelain dish. Float the marked or 
smooth side of the paper on this for about a minute in 
hot weather and longer in cold. Pick up, by the 
comer, with a glass or wooden clip^ and hang up in the 
dark room to dry spontaneously. It is then ready for 
use, but will remain clear and untarnished for twenty- 
four hours or more if the paper is of good quality. For 
further particulars see next Section. 

Another method of Sensitizing is by means of Am- 
monio-nitrate of Silver, sixty grains to the ounce of 
distilled water, prepared thus: — ^Dissolve the Silver 
in one-half of the total quantity of water. Then take 
a strong solution of Ammonia and drop it in care- 
fully, stirring meanwhile with a glass rod. A brown 
precipitate of Oxide of Silver first forms, but on the 
addition of more Ammonia it is redissolved. When 
the liquid appears to be clearing up, add the Am- 
monia very cautiously, so as not to have excess. In 
order still further to secure the absence of free Am- 
monia, a drop or two more of solution of Nitrate 
of Silver should be added, until a sUght turbidity' 
is again produced. Lastly, add the rest of the 
water. 

To apply the Ammonio-nitrate Sensitizer, the paper 
should not be floated on it, because the solution soon 
gets quite black and the escape of Ammonia alters its 
character. Lay the sheet to be sensitized on blotting- 
paper, and apply the liquid evenly with a broad camel's- 
hair brush, kept for that purpose only, and careftdly 
washed. Ammonio-nitrate sensitized paper requires no 
gold toning bath to get the print up to a bluish-black 
tone. In this respect it differs from all other printing 
sensitizers. The difficulty often is to get the print 
warm enough in tone to be pleasing. 



PRINTIHG ON ALBUMINIZED PAPEB. 133 

The mode of conducting the printing, &c, will be 
described in the next Section. 



Section IL 

PBINTING ON albuminized PAPER. 

It is hardly worth one's while, nowadays, to prepare 
his own Albuminized paper, seeing that there are diffi- 
culties attending its manufacture which require special 
care and special appliances. Moreover, as this is an 
article which does not deteriorate very readily, unless 
subjected to moisture, it can be kept safely in a place 
diy and free from dust; or, if it has to be sent to 
tropical or far distant countries, stored in soldered 
tins. In- fact, the professional albuminizer can supply 
this article, anywhere, better and cheaper thact one who 
cmly works occasionally can do for himself. 

It is the custom at present with albuminizi^rs to add 
TCiy little salt, to the Albumen — ^from five to eight 
grains ; whereas, in former times, sometimes twenty or 
more grains were dissolved in each ounce of Albumen. 
This change is advantageous in several respects. It 
nqnires a weaker sensitizing bath, gives less violent 
contrasts of image, the paper keeps better after sensi- 
tizing, and altogether is better suited for the modern 
class of negative. 

In cutting up the albuminized paper into sizes suitable 
for the bath, use a paper-knife^ and do not touch the 
Burfiice except with exceedingly dry and clean hands. 

This precaution also applies more forcibly after the 
{Hiper has been sensitized. 

To render the Paper Sensitive. — This qperation is, of 
coiu*8e, conducted in the dark room ; but it is by no 
means necessary that the room should be so dark as it 
laust be when preparing sensitive films for develop- 
ment ; inasmuch as in the former case printing is com- 
pleted by the direct agency of light and not by a 
developer. Any darkening that would be hurtful to 
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the eye. A A^^.^^i^^ount o£>ljlght ahp^ of this yisible imw 
pression^ permissible/..; ; J;, . ) . 

If ther^l3iT}d^i^4^'^^^ A higher nto 

than ei^t ^^ip*s:;t94}^ *9U^cie, the strength of Nitrate 



solution 
sitize 



on^jriyen.^ p.4S2 will be amply sufficient to seQ- 
it. 2 Aminonio-liitrate of silver is not admissilMe, 
because 'Ammonia dissolves Albumen. 

It is often difficult to avoid air-bubbles when sensi- 
tizing Albuminized paper, especially if the solatioo: 
has been frequently used. The writer adopts the fol- 
lowing plan, which, it is hoped, will be understood fiom) 
a verbal description. The solution is poured into a' 
clean glais or porcelain tray, afber being filtered if qe^- 
cessary. ; The operator standing close to one end of Atf* 

dish, talM af^et*of paper by* two diagonal fc(i^ 
both haiMs^'Jrofi^^rsv^he -end next'/ito the bodytai4#| 
solution, #nd.l\i^ntly with the hand^us^et fre^iMStti^ 
the upp^ corner and .toUs, as it were, the sheef or 
the surface gently and evenly without allowing anj^ 
Nitrate tp get over the back of the paper. If the sheet 
is laid d^n rapidly, air-bubbles are sure to show them- 
selves. Xhey may easily be detected by examining the 
hack of ^e paper after it has lain for about half ft 
minute orf the solution. There will appear sl puckering 
up at those poinds, arising firom the unequal expansion 
of the paper. To remove them, raise the sheet gently 
by one corner, arid, with a twist of clean blotting-paper 
dipped in the solution, moisten the part; draw the 
bubble to the edge, or break it, and again lay down the 
paper. •: 

If the room is warm, one minute's floating is enough; 
if cold, gi^ \&^o mjf^uj^s or more. There is a disad- 
vantage attending long contact with the Nitrate solu- 
tion — viz., the printed picture will be too much in the 
texture of the paper instead of on the surface. This 
detracts much from its brilliancy. Besides, the pic- 
tures are more liable to fade, inasmuch as the silver 
having had time to penetrate, will come into contact 
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HA organic or oth«r imparitiel which may exist in 
it texture. It is Terj difficult, if not impossible, 

remove nuuij of then sftenrarda by fixing and 

nuhing. 

When the fi^er is hnn^ np to dry there vill still be 
oaadeiable drainage &om the lower comer. This 
bould be collected and pnl into the jcr for silver resi- 
UK A&0t about two "mihates' draining, a- small piece 
F blotting-paper attached to'th6 corner will absorb the 
Itt It will stici there until the Photographic paper 
^diy. These pieces should «lao be collected and pre- 
vred, because they contain ab amount of silver well 
■prth tJie trouble (see Api-iuncUs). The blotting-paper 

Beervpa another purpose, for, as the sensitizing paper 

jtvp iu'dryiog, any Surplua liqiiid at the comer will 

ibly touch some part of the eurfiwc, and there give 

o a spot of extra Ecnsitiveness. 

« bd^er iiot to dry the pipor artificially — that is, 

ft stove or fire — until the Nitrate from the sui'face 

f drained away. Even then, befiire printing, it 
mid b; phtced for about a qa:irter of an hour in a 
oaition where it am imbibe the natural hnmidity of 
K ttmoaphere ; else, when pressed in contact with the 
eguire in (he Printing frame, it i^ill expand and give 
blurred impreaaidta. 

If the room in which the aensitixed paper is drying 
e damp, the drying will proceed too alowly, aad the 
itcate BolntLon iviU go on penebating deeper and 
Kper, thus produtdng an e^ct nmilar to prolonged 
dttldon on the sensitizing bath. 

The principles to be kept in Tiew when preparing 
oiitive printing paper are these. The Albuminized 
'per should be bone dry, and floated for a minimum 
r time on a Nitrate solution strong enough to effect 
implete decomposition of the salts on the surface only 
f the paper. The drying should be uniform and rapid, 

1 a room where there are no sulphurous or other silver- 
iducing fumes ; and afterwards the paper, if not re- 
uired for immediate use, stored sheet over sheet in a 
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close portfHio also kept in a dry [Jace. . A goadr ■;■ 
quality of paper thus stored will romaiu .brfght'taiel' ■.■' 
cleftr for ftt least a w^ek. .' 'i ■'-■■:': 

Moisture seenia to be espeiitinl to tie reduption «f . 
Silver-dilorized paper. Hence variotM devices Mve.' 
been devised for koopiagit.thorou^ly desiopated in. 
boxes containing, quick-lime' ;o'e .oACT' abBopboftffwf ^ 
moistura. These .cM)trivanceB;anaw6t wry w^;,'bjA'-"'.' 
before laying- the paper ontlieN^a'tive itt'^iU .be. i^.. 
cessary to teaveitiie £oimbt. 'ior- A'.^i^ori tijne'-.ia^l^9 
dark lo^ expos4d^tjb'^af(ee^tf0fL''O(ai%* ; , ^. ; .. . - 

Care pf IJfe ■SlfMtft'if«j-^»ft«fota,l^'I%e' 8trfinjt^..-(rf, '.' 
the Nittate l^h d£i^eft«iBa-r^A(Hy:£jft^]i^*iH^:Aii<^.. .' 
hence bA ad£diHi'0f-flS^|i^ai^6ilver'iii^t<0e^asiem&^ -<- 



The following convenient little instrument, caUed'a\; 
"Silver Meter," is now alnjoat -univereallj. employed tfi'''''-.'' 
ascertain the 8tr«ngtii 6f SilTer. BolUtioiiSi : -It ia hot'.-^ 
quite aoonrate, bijlufeae enough ftM- pracrioai'pnip^8fl*''-!i 
When greater aocuriicy isTeqiiisredi-'coiisuit the-ep.'^rl.'*!;^ 
table given in "the.AppenSis.*; ' ■ ■ ■ . ■■■-■■■;■' ■'."',"■' 

It conaiBtsisfi.a'cyliDdtioal.Tecsel' holding sdrae-ibreff •. 
or four ouBow,' '^viEh- an hydrtrtnefer ,-af- tlio. wmoi/Hr- .i 

■ fot-m; ,''tb* ^iitiiang.BitWte'be"-..' 
■iested.i3.p'6ur,ed:intO-.t}ie:glas^;aiii " ,' 
thebhlb floated'in.it, whetotfee'riion"'- ■.■ 
ber.of graina per ontice -will -Jjeiindl-f - ■■ ' 

■ cMod by the part of lieBSaltucorrei. • 

■ eponding to the- surface of the liquidi'v^.- 
~:'Mi these instTBrnRBts ni*'Bo]d,-iaB a 'i ;. 

■ 'fow .shillings,: aad ■odnsequantly ftif»..-,^. 
'Do^ \b«6» Aiih ifliTqfi- care, it ia act'^ -. 
.T^iSHtW&.to iconua dice--liY-19r ePBriB g , ^ / -'. 
"'■^i)-5^ain aoTuiroB of pure Nitrate of 
Silver, to verify the correctness of 
the scale.- Observe also that the indicate ons of the \,; 
hydrometfer will cease to be. trustworthy if :the.B8tli''r 
contains Alcohol or Ethei ; hence an old Negatiye Bath^ ■ . 
property analysed, may be-feund to yield three ar.iwa ;■ ■;-. 
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1-^ N^ft^te pof ttotioe bTSr t^ qaao^ ^ea by 

a WlaUcft of Nitriit*" of SiKcr becomea aftir a 
ihscfelolU'ed bj the Alhmnen, hut jnaj be iiaed for 
Bang uBti! it> i8 iiearly h\snX. The coloitt can be 
rpd hy Animal Ciiati.o*l but a better plim is to 
lie 'fJtwDLii, oj! pute ■wiute rfiinft clay Shake 
eftty wuHoe* 6f Bath with axjuarter nf ^ ounce 
aj^ pi(I*^Mz^ KlftoljD Sad iHt^T Apotig^ paper 
\ iofted cbtttatfis CWbOfiate of ;Enme, luid effer- 
fi^ith a(»dH-:ifEli(rj it-ii^ttKplinfk^ liy waah- 
fidiiute Tiilbg&r, dr tbe S^lh ma-y beCDiti^ ^kahne, 

tftt &K>hii ca^iKU be □bta:n(!d the Bath ma} be 
{ftzed t/skakmg it up with rtLQutly pcecapitated 
db of Silver lo ttie curdj itate Ihia aabatanoe 
I'sffimS)' for the brown Sub Albuminate of Silver 
[>rod(iceB tte- coloUr, arrl ^ridJialiy carnps it 
leav'itig the superniitani hi]inii clear, but it is 
it to Kaeltn as. a decolori^er | 

I ptfititang Nitratd Bfttha otlen beoomft aqmeiihat 
ner frbja th« Fraction of the Albumen and the 
hfon of SlVerfina eo low that tite coSKUlation of 
Hftnfaen ta ifupertect, and i ulnte preiipiluti falls 
itjto the Bith Ip audi i t-iac, add to ejch ounce 
taipa of NitTnte Oi SiWur, dpd a drop or tv-n a( 
d Acetic dr Citric \eid 

PntNTIM 11 >M IMF •^EOAitvS 

Exposure to Zij/i/-— For tins purpose qeversing- 
! ^re sold) wh^ch adDHt of bein^ opflned at the 
m. DidiKJiO fisaJiW^ the projpess of thi^ darken- 
jr light, without producing anj diaturbauce of 
ya 

i shutter at the back la removed, and the Nega- 
iicl flat upon the glass, Collodion side uppermost 
et of sensitive paper is then placed upon the Ne- 
r sensitiTe side downwards , next comei a layei 
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of thick felt ; and the nhole is then tightly compren 
by replacing and bolting down the shutter. T 
amount of pregsure requiredie flot Ttsry cOasiderab 
but if the spring* of the frame-become tbo weak aii 
B, time, a fow pieoea of miUboord may be placed k 
neath them. 

This operation may he condn<;ted in tl» dark rooa 
but unless the light is very stroi^, Boch a preca|kt~ 
will be neediest. The time of exposure to fight tub 
much with the den^ty of the NegatiTe and the po™ 
of the actinic rays, as influBDced by the aeaaon of 
year and other obTioui considerations. As a geD« 
rule, the best Segativea print ratllter slowly; whe^ 
Negatives whioh havelieen nncLer-K^aed andimtp 
developed, print qniokly. ""^ 

In the early spring or summer, when the ^igl^ 
powerful, about ten to fifteen icinutes may he 
quired ; hat from three-quaj^rs of na hour to an \i< 
and a half may be allowed in the winter ihonthej €'f 
in the direct rays of the snn. It is Ulwaya eaa_f 
judge of the length of time which will be sumciea^ I 
exposing a small slip o]' the aensitive paper, unsbieldei 
to the Hun's rays, and observing how long.it takes t 
reach the "coppery stage of reduction. Whatever th« 
time may be, nearly £e same will be occi^ed in l^c 
printing, if the Negative be a good one. . 

Iq a dull light the writer has seen four dtfys spent in 
getting one irapreanon from a Negative; hut picturai 
BO obtained are not equal to others printed by a strongei 
light. The organic matter of the size reacts more M 
less uponthe Nitrate of Silver, aod caQses yellownea 
of the whites of the paper ; the toning process is sJh 
interfered with, as will presently be .shown, 

A ligbt of excessive brilliancy is objectionahls in 
printing, and especially so when the thermometer standi 
high. Complaints of unman ageahle bronzing, with ob- 
literation of detiiils in the shiidows, are frequent at snd 
times, the reducing process being carried on with fell 
much activity. Hence it is advisable, in the summe' 
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noa&i at least, not tJ pmht by the difect >5y^ of the 
■■nn. This poinila further impoVtant bppBUi^^lie e\ 
loore heat of the sUn s rajs oilep ora(,ks tfee gifises by 
LBeqnal expansion, and glues Uie i^egative GrmV dowa 
Q thfl sensitive paper An e\cepl3on loay be ■^lade m 
»e case of Negatiyes of greaC jntensi^, wB^ch are 
•tinted moat sncceaafully upon a weakly a^sitized 
wper exposed to the lull r,iva of the sun a feeble 
■^ not fully penetrating t!ie dark purda 

Wben the darkening of the paper appears to have 
nxeeded to a considerable extent, the Iraiae is taken 
-Kind the picture examined. This, however, may be 
Ine in the open air, with care and expedition. 
' Hthe exposure to light has. been correct, the print 
tmun slightly darker -^lia.nt is intended to '^remain. 
3&. Toning Bath ^di^lves away Vjii'^J^igbte^ shades 
Ujtieduces the! inteWty, for whidh,allbvr'4)]<»,js mode 
>P:Ihe exposurh , to - light. A little exp^il^i;^ soon 
fariiea the proper point; but much will depend upon 
tt« Hate of the Toning Bath, and albuminiz^ paper 
'*^ require to be printed somewhat more dee|>ly than 
plMn paper. | 

If, on removal from the printing-frame, a .peculiar 
■PWfrf appearance is seen, produced by uMeqtol dark- 
Wing of the Chloride, of Silver, either, the 'Nitrate Bath 
l< loo weak, tha sheet removed, froni^its surface too 
^iMdily, or the paper is of inferior quality. •'' 

Od the other hand, if the general aspect of the print 
^ i rich chocolate-brown in the case of Albumen, 
^ dark slate-blue with Ammonio -Nitrate paper, or a 
SwJdish purple with paper prepared with Chloride and 
wWte of Silver, the subsequent parts of the process 
^ill pobably proceed well. i'^^it 

K, in the exposure to ordinary diffused daylight, the 
•I'sdows of the proof became very decidedly coppery be- 
*>n tlie lights are sufficiently printed, the Negative is 
ID bnlt. Ammonio -Ditrate paper highly salted is par- 
•iralarly liable to this excess of reduction, and espe- 
•wUy so if the light ia powerful. 
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2%e Toning of the Proof. — ^No injury results from post- 
poning, this part of the process for some hours, pro- 
vided the print be kept in a dark place. But it is not 
advisable to leave the print for a day or more before 
toning, since a chemical change may take place, the 
effect of which will be to interfere with the deposition 
of gold in the toning bath, and to destroy the purity of 
the whites. 

The prints are first washed in a dish of common 
water, by immersing them one by one in a feeble light, 
but not necessarily in the dark room. After separating 
and turning them over two or three times, the water is 
poured off into the jar for preserving residues (see 
Appendix). More water is applied to them in the same 
way, and this also if very milky is consigned to the waste 
jar. A third portion of water will probably complete the 
washing. The symptom of removal of Nitrate of Silver 
is indicated by the hard water remaining clear. They 
are now ready for the toning bath, and their immendun 
therein should not be long delayed. 

Formula for a Toning Bath. 

We may premise that as the toning agent Ghbride 
of Gold is usually sold in small hermetically sealed glas 
tubes containing stated quantities, and as a little of ihii 
very expensive salt goes a great way, the best mode d 
adding it to the bath is by measure, not weight. U the 
tube contains say thirty grains of Chloride of Grold, 
put it in the bottom of a clean and strong glass bottle. 
Break the tube by introducing a strong glass rod. 
Pour in fifteen ounces of distilled water, which frill 
speedily diadolve the whole of the Chloride. Eaok 
fluid ounce of this solution will therefore represent ftw 
grains of Chloride of Gold, which should tone at leerf 
four hundred square inches of prints, or more than coe 
full sized sheet of Saxe or Bive paper. But in this re- 
spect a good deal depends on the nature of the pap^t 
the strength of the sensitizing solution, the nature of th* 
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Negative, and the time that the paper has been kept 
after sensitizing. 

Formula No. I, for two full-sized Sheets. 

Solution of Chloride of Gold 1 ounce or more. 
Bicarbonate of Soda . . . 4 to 6 grains. 
Glean Water 40 ounces. 

This solution will not keep well and should be 
mized about an hour before use. After toning the 
prints, it should be thrown away. 

Formula No. 2. 

Solution of Chloride of Gold 1 ounce or more. 
Acetate or Phosphate of Soda 100 grains. 
Clean Water 40 ounces. 

This solution will not work well until several hours 
ifter mixing. Indeed, it may be prepared several days 
previously, and will work all the better for keeping. 
After the prints have been toned, the solution may be 
bottled up and kept for future use. No more Acetate 
or Phosphate will be required ; but it will be necessary 
to add more gold solution immediately, or an hour or 
two, before use. 

Various other salts to add to the Chloride of Gold 
We been worked into formulse; but either of the 
ftbove leaves nothing to be desired. 

The prints are taken irom the last washing water 
one by one and immersed in the toning solution in a 
fiat bath. It is better not to put many in at one time. 
•They are kept moving about so as to prevent unequal 
action. After a short time they will assume a bluish 
appearance ; but that is not a true criterion of what 
their ultimate colour will be. If they are held up be- 
tween the eye and the light some correct notion is 
gained ; but neither is that a trustworthy guide, be- 
eaase some papers lose more of their tint in the fixing 
bath than others. The best plan is to try one, which 
U supposed fully toned, in the Hyposulphite bath, and 
^te how it behaves. The tone will redden considerably 
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in about a minute or less, but afterwards will regain 
part of the colour which it has lost. Experience 
is the only guide in these matters. Generally it may 
be stated, prints on plain paper tone quicker than on 
an albuminized surface and lose less in the fixing bath. 

The operator must be exceedingly careful not to 
allow a trace of the Hyposulphite solution to touch the 
toning bath, because this would infallibly produce 
prints covered with brown patches of Sulphide of Silver, 
which cannot be removed. A portion of the toning in 
the fiacing bath does no harm farther than weakening the 
latter to that extent 

Toning should be conducted in a subdued white 
light, because in a yellow or monochromatic light it is 
impossible to judge of the depth of tone. The opera- 
tor will notice that some prints &om the same paper 
assume a rich colour more rapidly than others in the 
bath, while in some cases the best result that can be { 
obtained is a feeble slaty blue. The tone depends a J 
good deal on the quality of the Negative, all other dr- jj 
cumstances being the same. Vigorous and clear N^[»- 
tives give easily toned prints, and vice versd. Tempera- 
ture too afiects the toning very considerably; hence j 
it is recommended, in cold weather, to warm the soln- 
tion, for, within certain limits, the sooner the required 
tint is got, the more brilliant are the prints. 

Fixing the Proof. 

The fixing bath is made in the following propor- 
tions : — 

Hyposulphite of Soda . • • 4 ounces. 
Clean Water 1 pint. 

This also is poured into a fiat dish placed at eooM 
distance apart from the other, in case of splashes faliiog 
into the toning bath. 

In conducting this double process it is well, vto 
convenient, to have an assistant whose sole duty is to 
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attend to the prints in the fixing solution^ while tlie 
principal conducts the toning. The latter throws the 
print on the Hyposulphite solution while the assistant 
instantly pushes it under, and so on until the whole 
have been immersed. But if an assistant is not 
at hand, one careful operator can do all the work. 
With one hand he moves about the prints in the toning 
hath, and as they get ready throws them one by one 
with that hand on to the fixing bath without touching 
it The other hand instantly pushes them under. 

While in the fixing bath the prints should be moved 
about to prevent them from sticking together and thus 
being irr^ularly acted on. In ten minutes the fixing 
will be complete ; but as probably some of the proofs 
have been over-printed, pick out those which are too 
lightly or properly printed, and plunge them into a 
hage basin or tub of clean water, leaving the others in 
the Hyposulphite until its solvent action on the image 
has reduced their intensity. Now an unpleasant difl&culty 
occurs with prints immersed for a long time in 
Hyposulphite of Soda. The whites may become 
dmgy yellow, and the half tones suffer whilst the 
deepest shadows seem unaltered. This arises from the 
instability of Hyposulphites in the presence of acids of 
ftay kind. 

Without entering into Chemical particulars, it will 
be sufiicient to say that Hyposulphites generate their 
own acids when they act on certain salts of Silver, more 
particularly the Nitrate and Organic. The Chloride 
and other Silver Haloids are simply dissolved in this 
menstruum when neutral, without any acid being set 
free firom the Hyposulphite. But as the Photographic 
pnnt is not altogether made up of pure Chloride reduced 
by light, but is partly organic in its character, it follows 
tbat the Hyposulphite is decomposed when placed in 
^contact with the latter, and Sulphur or Sulphide of 
Silver deposited. 

The moral to be drawn from these facts is this: 
^ake the facing bath decidedly alkaline by adding to it a 
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little Carbonate of Soda, which wUL counteract the 
pernicious influence of the add, and not interfere in any 
way with the dissolving powers of the Hyposulphite, 

It is a ^wise plan not to use a H3rposalphite bath for 
fixing more than one batch of prints, for as the salt is 
exceedingly unstable, it may after awhile contract add 
from the air, not to mention that which itself gen^ntes 
by decomposition. 

Washing the Prints after Fiadng. 

This is a tedious operation, for unless all the soluble 
Hyposulphite is removed from the paper, fading of the 
Photograph will quickly set in. Various forms of setf- 
acting machines have been devised for this purpose ; 
but although they save a great deal of labour, it iB 
doubtful whether the best of them are so ej£cient as a 
systematic course of procedure by handwork iz^ 
successive changes of water. If only about a dossen 
prints have to undergo washing, it may effectually b^, 
done in an hour by the following method. They are 
first soaked in five or six successive changes of wateri^ 
draining them between each change. This will remove 
all the Hyposulphite from the exterior of the prints, but. 
not from the interior. A print is now taken and. 
laid on a sloping glass or slate slab. A sof% sponge 
saturated with water is dabbed, but not rubbed, with 
pressure on the upper side, the print is taken up for an 
instant while the slab is flushed with water, it is again 
laid down on the other side, and the dabbing proceas 
repeated. When every print has gone through thii 
operation they are hung up, or laid down on clean blot- 
ting-paper, to dry spontaneously, or they may be drie4 
by the fire. 

There is no more efficient mode of washing ihan tlf 
above, and when proofs are wanted in a hurry, it if . 
invaluable, although entailing a great deal of labour. 

WcLshing in Dishes, — When removed from the fixing 
bath, the prints are throym into a large dish containing 



DRTIKO THE PROOFS. 145 

dean water. The dish should be made of glass, porce- 
lain, glazed earthenware, or slate. Wooden ones are 
sometimes used, and will answer very well if the pores 
of the wood are filled with varnish ; if this precaution 
be not taken, the Hyposulphite will soak into the pores 
and continue contaminating the water for a long time. 
Zinc dishes must not be used, as that metal will soon 
destroy a moist silver Photograph placed in contact with 
it, by reducing the metal which it contains. 

More prints should not be thrown into the vessel than 
can be conveniently manipulated and separated within 
it, in abundance of water. The dish filled with water 
is placed in the sink near the tap. The prints as they 
oome from tlie fixing bath are throvm in one by one 
and pushed under the water. They are then moved 
about gently, with the hand, for about a minute, so as 
not to tear them nor double them up. The proofe are 
now gently pressed down to the bottom with the out- 
stretched palm of one hand, while the other gradually 
tilts up the vessel into a perpendicular position so as to 
discharge the water, the prints remaining on the bottom 
where they will stick for a minute to drain. More 
water is let in fi-om the tap, taking care that it does not 
ML on the pictures, and the same process is repeated 
har or five times. All this can be done in about ten 
minutes. The prints are now allowed to soak for an 
hour or more ; and the above process repeated three or 
four times, before setting them aside to dry. 

It is a pernicious plan, although unfortunately one 
too often adopted, to place a large quantity of newly 
fixed prints in a dish and allow them to wash them- 
selves by means of a small stream of water running in 
at one end and out at the other. The prints will stick 
together, and no amount of soaking can remove all the 
Hyposulphite from those in the interior of the batch, if 
lluB mode of washing is employed. 

The drying should not be effected, as is sometimes 
^e, by hanging the prints over strings stretched 
waoBB the room, unless tiiese strings have been pre- 
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▼iously cleansed from soluble and probably injurious 
matter by boiling in clean water. The writer adopts 
the plan of laying each print separately on a large 
sloping board covered with two folds of clean white 
paper. Another plan is to pin each print up by one of 
the corners to a projecting shelf. This is good ; ' bu6 
xmfortunately some papers tear away by their own. 
weight, allowing the print to Ml on the ground, A 
third and perhaps the best plan, where space admits (tf 
its adoption, is to lay out the proofs on a sheet of dean | 
linen or white calico stretched across the room. 

Defects in Silver Positives on Paper. 

1. The Print Marbled and Streaky. — These defects ani 
often seen before the print is toned, if so, rejex^t the 
prints. But more often they are only visible after ths. 
toning, a. The paper has been badly albuminized, the 
albumen having been allowed to drain o£E in streaksr 
b. The sensitizing solution sometimes flows off in the 
same way when the paper is hung up to dry, con- 
sequently the paper prints deeper where the current of ^ 
silver has been running. It is easy to distinguish , 
between these two causes of failure. In the first case : 
the image is redder and fainter than the rest ; in. 4 
the second it is darker and deeper. • 

2. The prints clean on the surface, hut, when held up. 
and examined opposite a light, spotty. — This disease ii. ; 
called measles, and is sure to destroy the Photograph j 
after a very short time. The appearance presented is s ) 
series of irregular small yellow patches. These oonut * 
of that deadly enemy to all silver prints — ^viz., Sulphide: 
of Silver, and lie in the texture of the paper. Their 
predisposing causes are a too weak fixing solution, too 
short immersion, but above all, a bad sample of paper*. 

3. The Print has a Cold and Faded Appearance teAM 
Finished, — a. The Nitrate of Silver has not beea 
in sufficient excess in the paper, b. The Negative has 
not sufficient contrast ; for it is impracticable to get s 
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; from a weak Negative, c. The print hat 
loned. 

? on the Surface, — These, if white, arise 
a particles of dust on the Negative or sur&ce 
)er; if black, from holes in the Negative, 
ses may also intervene, notably metallic par- 
he paper. The latter can always be dis- 
from all other spots. There is a small black 
Tounded with a circle of white, 
}wness of the High Lights, — a. The paper 
:ept too long after sensitizing, b. The fixing 
leen acid, or the action of a neutral one con- 
long. 

rise bronzing of the deep shadows usually 
1 having a large excess of silver in the sensi- 
h, and printing from an intense Negative 
aires a long exposure to light. 
nv spots on the surface or back of a print 
the paper, before or after sensitizing, having 
contact with H3rposulphite of Soda. The 
of the salt is sure to cause the mischief If 
sen from handling the paper with imper- 
iled hands, the impression of the fingers will 
3tly marked. Too great care cannot be 
in handling or laying down Positive paper, 
g that touches it must be dry and clean. 
liness of the prints ia a peculiar disease which 
i from several causes. The appearance 
3 under this name is represented sometimes 
ingly small red spots, and at other times by 
hite ones. Of course, opaque particles of 
er on the Negative or on the surface of 
ive paper will, to some extent, account for 
at this is not alwavs the cause. The red 
»st probably arise from the Albumen. The 
i never seen a specimen of these on plain 
er. 

Print refuses to tone, — a. Often the fault of 
r. b. Long keeping of the print before 

L 2 
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toning, e. The toning balih lias been kept too loitt -^ 
and become inert. Add a little more solution of \ 
Chloride of Gold. 

* The above constitute the most important of l3is ^ 
fidlures in Photographic printing on paper by direet |, 
contact. Various otibers exist, but the causes of them ^^ 
are so very obvious, that any one can readily see their '^ 
origin and apply the proper remedy after he hii i) 
acquired a little experience. 1^ 

Section HI. 

OTHEB MODES OF PRINTINO. 



L. 



Printing by Development on Paper. — ^This plan ii ^r; 
sometimes adopted in very dull weather, or when it is 
necessary to obtain a picture by artificial light. The 
foUowiDg method adopted by Mr. Sutton is perhaps as 
good as any. Use the thin Saxe or Rive paper, , 
Immerse it in the following bath : — 

Filtered Rain or Distilled Water • 1 ounce. 
Chloride of Sodium • • • • 6 grains. 
Lemon Juice • 1 drop. 

The time of immersion may lie between one mixrate ._ 
and twenty-four hours without producing any maxhA 
difference in the result. 

Excite the paper hy floating it upon a Nitrate hlA\ 
made thus : — 

Distilled Water •••.•! ounce. 
Nitrate of Silver • • « . • 30 grains. 
Lemon Juice ••»••* 6 or 8 dropftt 

A weak solution of Citric acid may be used ixAtcM 
of Lemon juice. 

Hang up to dry and use as soon as possible. 

Expose in the pressure frame until a fiiint iMM 
of the picture is visible. 

Develop it thus. Turn up the edges of the jtsf^ 
aU round so as to make it into a kind of tray. LbJ il 
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a sheet of blotting paper underneath, upon a 
ontal sheet of glass, and pour upon the surface a 
saturated solution of Grallic acid^ and spread with 
it glass rod. The development commences imme-> 
ly, and is complete in a few minutes. 
le picture is now well washed and toned in alkalina 
if deemed desirable ; but this is seldom necessary^ 
ise the blacks are generally very fine without thui 
>lication. Of course the pictures must be fixed in 
Msulphite of Soda and thoroughly washed. 
inting on Collodio-chloride of Silver. — ^This mode 
inting was suggested many years ago by M. Gaudin 
iris, but remained in abeyance until worked into a 
ical shape by Mr. G. W. Simpson of London, 
le following formula has been recommended i-^* 

Alcohol and Ether equal parts 1 ounce. 

Pyroxyline 8 grains. 

Chloride of Lithium ••4.1 grain. 

or 

Chloride of Cadmium • • • 2 grains. 

or 

Chloride of Strontium ... 2 „ 

Citric Acid 1 grain. 

) sensitize the Collodion, half of the Alcohol is 
•ved. Powdered Nitrate of Silver in the proper- 
of from five to eight grains to the ounce of CoU: 
»n is placed in the bottom of a test-tube (p. lll)t 
this reserved alcohol, which should be about the 
rr. 830, is poured over it. By boiling over a 
t lamp, or Bunsen^s burner, the silver is got into 
ion and is gradually poured into the Collodion, 
ing well between each addition. In this way an 
Uent emulsion is obtained, which, with occasional- 
ing, will keep in good condition for many weeks, 
ig sensitive to light, it must be kept in the dark. 
1, where also the plates or paper are coated, 
he emulsion may be used for printing transpa«- 
ies on glass, and for prints on opal glass, ivory^^ 
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paper, or other suitable medium in the ordinary 
printing frame, or in specially made pressure frames 
which admit of examining progress. 

In order to obviate the bad effects of free Nitrate of . 
Silver on ivory, Mr. B. J. Edwards transfers the Col- . 
lodion film after toning, fixing, and washing. The ,^ 
surface of the ivory is polished with fine cuttle-skin or ^ 
pumice powder and then immersed for a minute in a .^ 
warm solution of gelatine — ^not too thick. The print ^ 
is made on glass coated with gelatine, and dried pre* ^\^ 
viously to pouring on the sensitive emulsion. After j, 
printing, toning, and washing in the usual way, tiie i^ 
glass is immersed in warm water, when the film floats )^ 
off. The film is then removed into a dish of cold l^ 
water and floated on to the prepared surface of the ^ 
ivory, which is set aside to dry. j^ 

Collodio-chloride of Silver when applied to paper will k_ 
sink into the pores and give rise to great irregularities in j- 
the printing. To prevent this the paper should re- g 
ceive a supplementary sizing either by rubbing into it, 
with a soft sponge, arrowroot starch, or by dipping the 
sheets in a warm solution of gelatine in the proportion 
of about 200 grains to fifteen fluid ounces of warm 
water. 

Eigid media for receiving the Collodio-chloride are 
coated in the usual way. The plan which the writer 
adopts for coating paper, is to make the sheet into | 
a kind of tray by folding up the edges of the paper all 
round and modelling one of the comers into a kind d 
spout. The paper is then laid on a piece of flat board 
rather larger than the sheet, and pinned down flat at 
the two corners opposite the spout end. The board is 
then taken in one hand by the upper corner, and a 
quantity of the emulsion, more than sufficient to cover 
the paper, is poured in towards the end which is held. 
By adroit movements the wave of Collodion is brought 
down steadily and evenly towards the spout, thro^ 
which it is poured into a funnel placed in the neck o( 
another bottle. Afler a little practice, the coating of 
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• sheet of paper evenly is not more difficult than the 
ttme process on a piece of rigid glass. 

The paper will dry very quickly, and may be used 
after an hour, or it will keep bright and clear for 
weeks or more, if preserved in a dark and dry place. 

The toning, fixing, and washing are conducted in the 
usual way. 

Other Modes of direct Printing with the Salts of Silver 
have been proposed, and to some extent practised, 
notably Mr. Burnett's process of conjoining Nitrate of 
Uranium with Nitrate of Silver. Mr. Burnett impreg- 
nated a sheet of paper with Nitrate of Uranium. This 
was exposed imder a Negative for a short time, and the 
image developed by brushing over it a solution of 
Nitrate of Silver or Chloride of Gold. The Wothly- 
type process was a modification of this. Plain Collodion 
is saturated with Nitrate of Uranium, and afterwards 
from five to ten grains of powdered Nitrate of Silver 
are shaken up with it until dissolved ; or the Silver 
may be first dissolved in weak alcohol by means of 
heat (p. Ill)} and shaken up with the Uranic Col- 
lodion. Paper or glass is coated with this and exposed 
under a Negative. No development is required. 

If silver alone is used with the Uranic salt, the 
image will require to be toned ; but if a little Chloride 
of Gold is added, the prints will assume a very pleasing 
tone. Of course they will require to be fixed and 
washed as usual. 

The high gloss conferred by Collodion is by some 
considered objectionable ; but Collodion is not a neces- 
•uy adjunct. Highly sized Photographic paper may 
be impregnated with an aqueous solution of the salts,- 
and when dry printed on as usual. Or Chloride of 
Gold may be used without the Silver salt. In this 
ease the image is slate-blue. 

The rationale of the Uranium printing process seems 
to be this. A salt of the Sesquioxide of Uranium in; 
eontact with certain organic substances when exposed 
to light is decomposed^ and the Sesquioxide reduced 
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to a lower Oxide of the same metal. This lower Oxidef 
has such an affinity for Oxygen as to have the power of 
decomposing Nitrate of Silver and several other salts 
brought into contact with it, and of reducing them to 
the metallic state. In the Uranium process, therefore, 
the Photographic image is not Uranium, but simply 
Silver or Gold, or whatever the conjoined metal might be. 

Section IV. 

TRANSPARENT POSITIVES ON GLASS. 

This style of picture is mostly used either for the 
Stereoscope or the Magic Lantern. There are two modes 
of producing them — ^viz., by superimposing a sensitive 
plate over a Negative in the printing frame, or by 
means of a lens in a copying Camera. By the Ifltter 
method the image can be enlarged or reduced at 
pleasure; by the former the Positive image must 
necessarily be of the same size as the original Negative. 

It will have to be borne in mind by those who 
intend practising this branch of the Art, that the best 
transparencies for the Stereoscope are not by any means 
well suited for the Magic Lantern, and vice vernid. The 
deposit in the latter must be thin, and, even in the 
darkest parts, translucent ; because as the image has 
to be greatly magnified on the screen, the most intense 
artificial light that we can employ will not when 
diluted over a large area be sufficient to penetrate and 
thoroughly bring out on a large scale a mass of shadow 
which, when imenlarged, possesses well balanced 
detail. 

Transparencies for the Stereoscope, — Perhaps the 
most exquisitely beautiful transparencies that have ever 
been produced were those of Ferrier and Soulier of 
Paris. It is said that these were done on albuminised 
glass. If so, no one has been able to rival them by 
using that sensitive surface. Nevertheless almost 
equally good results can be produced on Collodio% 
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either used wet in the Camera or on dry plates by 
luperpositiou in a printing &ame. The former is the 
plan iiBuallj adopted by those professionally engaged 
in this branch of Photography. The Negative is iixed 
in an adjustible frame adapted to the front of the 
Camera, and so screened that only the direct rays of 
light can pass through it. The Lens is intermediate 
between the Negative and the focussing glass, and is so 
arranged that either it or the screen can be moved 
nearer or farther apart until the exact dimensions of 
picture are obtained. When one Positive has been 
taken and found absolutely sharp, plate after plate may 
be inserted in the same position without again having 
occasion to focus. The apparatus must be so arranged 
that the light fsdling on the Negative is from the sky, 
or reflected light from white linen or calico stretched 
at some distance opposite and parallel to the Negative, 
otherwise any external object of a different colour seen 
through the glass will be reproduced by the Lens. 

By the wet Collodion process, when properly ma- 
naged, transparencies surpassed by none can be 
obtained in the Camera. For this purpose the writer 
prefers an old, somewhat decomposed, and therefore 
structureless Collodion. It is not so sensitive as less 
decomposed Collodions, but that is a matter of little 
consequence when compared with the beautiful clearness 
of image imparted. The plate is coated and excited in 
the usual way, and exposed in the copying Camera. 
The developer should be a weak solution of Proto- 
sulphate of Lron restrained rather more than ordinarily 
hoiii with Acetic Acid and Citric Acid; the former 
acid having a tendency to give a brownish tinge to the 
uaage and the latter a bluish colour. By adapting 
&ese two acids in varying proportions until the desired 
colour of deposit is obtained — and this can only be 
ascertained by looking through the transparency — ^the 
same proportions will always suit that sample of Collo- 
dion, but not necessarily one of a different nature. 
One thing must be studiously guarded against, and that 
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is, having any depodt whatever on the deepest shadows 
except what should really exist there from a feebly 
lighted object 

If after the Positive ha« been fixed and wa^ed the 
colour is not deemed satis&ctory, the image may be 
toned to a bluer tint by pouring on and off it a weak 
alkaline solution of Chloride of Gold, but this will 
hardly ever be necessary if the iron solution is weak 
and its action properly controlled by Citric Acid A 
good starting point for a developer is : — 

Protosulphate of Iron ... 8 grains. 

Acetic Acid 20 minims. 

Citric Acid 2 grains. 

Water 1 ounce. 

If the weather be hot the quantity of acids niay be 
increased, and vice vetsd. Or again, if on looking 
through the picture it is of too cold a tone, that is, too 
blue, decrease the Citric Acid and increase tiie other. 
By regulating the Acids in this way, any desired tone 
from dark grey to bluish black is obtainable. 

A two- grain solution of Pyrogallic Acid restrained in 
the same way may also be used for development. 

A weak solution of Cyanide of Potassium is the best 
fixing agent, because it clears off any slight fogging 
that may occur to dim the transparency of the shadows. 
On the other hand, with such an intensely oi^anic 
Collodion it is apt also to weaken the image. If such 
tendency should be manifested, fix with Hyposulphite of 
Soda. 

In making Transparencies for the Magic LavUem the 
colour of the deposit forming the image is of little con*- 
sequence, provided it be not too dense. The best 
Lantern slides that the writer has ever seen were made 
in the copying Camera and developed with the ordinary 
solution of Protosulphate of Iron and Acetic Add, 
without any other complication. 

Transparencies by Contact with a Negative, — Before 
Attempting this method of reproduction it will be 
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necessaiy to see that both the glass on which the 
Negative rests and the glass on which the Positive 
is to be taken are perfectly Jlat^ otherwise when 
pressed up in the printing frame in close contact, one 
or both of the glasses may be broken. For this pur- 
pose therefore no glass except patent plate can be 
relied on. 

Dry plates only can be used, and this for obvious 
reasons. An old decomposed Iodized or Bromo- iodized 
Collodion applied to the plate, sensitized in a thirty- 
grain silver bath, and afterwards well washed and dried, 
requires no Organifier or Preservative whatever, as it 
is already well provided in that respect. Newer Col- 
lodions will require to be treated with an Organifier 
after washing, else the image, at the best, will be but 
feeble and badly contrasted. Almost any of the dry 
processes already described for work in the Camera will 
answer, more particularly those in which an acid 
organifier has been used. Tannin, beer, &c., answer 
remarkably well. In the writer's hands dry plates 
prepared solely with Bromide are not well suited for 
transparencies, for the reason that with alkaline develop- 
ment it is almost impossible to obtain a pleasing tone 
with any treatment which he could adopt. After-toning 
with Chloride of Gold does not seem to mend matters 
much. 

The exposure to diffused daylight in the Printing 
frame must be almost momentary — from two to ten 
seconds, according to circumstances. Or the exposure 
can be effected by artificial light, by placing the glass 
of the frame opposite and near to a gas or other bright 
flame, and moving the frame about, sideways, for about 
half a minute. The latter plan is better than the 
former, because as this light may be considered coiutantj 
there occurs less danger of over or under-exposure. A 
IUjw^ so to speak, of strong daylight would hopelessly 
solarize such sensitive films exposed to its influence, 
and no after-treatment will remedy the evil. In this 
case the image will be either red or a feeble slate colour^ 
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according to the nature of the developer or the Collodion, 
and will also be devoid of contrast, although not 
necessarily fogged. 

The development is best effected with Pjrc^allia 
Acid : — 

Pjrogallic Acid 2 graims. 

Acetic Acid ...... 20 minims. 

Distilled Water 1 ounce. 

Citric Acid, either conjoined with the Acetic or by 
itself, may be used, according to the tone that may be 
required. The dry plate is first moistened with alcohol 
and water, in equal proportions, to open the pores of 
the Collodion. The plate is rinsed in water and quanU 
suff, of the developer applied once or twice and poured 
back into the cup. A drop or two of a thirty grain 
solution of Nitrate of Silver is mixed with the solution, 
which is again applied, when the image will begin to 
appear. All other details have already been described. 

Large transparent or translucent Positives for hang- 
ing against windows may be prepared in the same way^ 
either on ground or opal glass. The effect on clear 
glass is not so good. 

Section V. 

PRINTING IN PIGMENTS. 

One of the greatest drawbacks to Photography has been 
the great liability to fading of its products. Many and 
earnest have been the efforts to render silver Photo- 
graphs permanent ; but all of no avail, for by contact 
with air they must sooner or later fade away. Photo- 
graphers have tor a long time been painiuUy aware o£ 
this fact, hence the many attempts to rescue the Art 
from the stigma of evanescence. For this purpose 
Carbon or other suitable pigments are now to some 
extent employed in printing ; and doubtlessly this 
plan would become universal were the processes un* 
fettered by Patents. 
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As lihe fature of Photographic printing lies in this 
direction, either hj direct contact with the Negative or 
in the Printing press, it is deemed desirable to enter 
rather folly into particulars of manipulation and the 
principles on which the processes are based. 

It was discovered many years ago by Mr. Mnngo 
Ponton, of Edinburgh, that certain organic substances, 
notably solution of Gelatine, when treated with a 
Chromic salt such as Bichromate of Ammonia or Potash, 
spread over paper or other medium, dried and exposed 
to light, are no longer soluble in warm water. Light 
alone exercises no decomposing influence on these salts 
tuitil they are brought in contact with the Organic 
body. The Chromic Acid is reduced to a lower Oxide 
of Chromium, and the liberated Oxygen imites with the 
Gelatine which is oxidized into an insoluble resinous 
substance, or only soluble in proportion to the duration 
and force of the Actinic rays. 

Preparation of the Pigmented Paper. — ^This can be 
best done by those who make a speciality of the manu- 
facture and have abundance of space for drying the 
product uniformly. It may be stated generally, that 
the operation is conducted on the jack-towel system^ 
that is, a long web of paper is fastened round two 
rollers placed at a distance apart. The lower roller is 
arranged that the surface of the paper ^u^f touches a 
warm solution of pigmented gelatine in a trough. A 
crank on one of the rollers is gently turned until the 
whole sheet has been covered on the outer side. The 
rollers are then raised or the trough lowered, whilst 
ihe crank is kept gently moving to enable the Gelatine 
to set uniformly. After this the web is cut and hung 
np in the drying-room. 

Sensitizing the Pigmented Paper. — It is of consider- 
able importance not to use a strong solution of Bichro- 
mate for sensitizing, because, when the Gelatine is dry, 
crystals forming on the surface are apt to interfere with 
nnifonjrdty of printing. The following formula is the 
one which the writer is in the habit of usiug^- 
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Bichromate of Potash • . • . 1 onnce. 
Water . . • 1 pint. 

A sufficient quantity is made to fill a flat-bottomed 
dish to the depth of at least half an inch. The paper is 
cut into sizes rather smaller than the dish, which may 
be made of wood, porcelain, or glass. A piece of paper 
is slipped, pigment side downwards, underneath the 
liquid, and instantly turned over, taking care to see 
that it is covered with the solution, and that there are 
no air-bubbles on the surface. If any appear they 
must instantly be removed, either by a touch of the 
finger or a brush. The paper is almost certain to curl 
up above the solution, from unequal expansion ; but 
this must be prevented by keeping it underneath, 
either by the hands or by means of brushes. 

The temperature of the room in which the sensitizing 
operation is performed is of importance ; for it must be 
borne in mind that Gelatine is soluble in warm water. 
Under ordinary circumstances, in this country, a tem- 
perature ranging not over 65° or 70° can be readily 
obtained. The pigmented paper, as usually prepared, 
will bear this degree of heat without the Gelatine slip- 
ping off, unless from prolonged immersion in the Bichro- 
mate bath. Should there be a tendency to solution of 
the Gelatine in hot weather, the writer has found Mr. 
Edwards^s plan of cooling the Bichromate solution with 
ice and immersing the paper for a minimum of time, a 
perfect antidote. 

As a rule the paper is sufficiently sensitized in about 
half a minute. A longer immersion in the Bichromate 
bath does no harm farther than rendering the paper 
so rotten that it could not be hung up to dry without 
danger of its falling from its supports. 

If the sensitized sheets are small, they may be hung 
up to dry in the dark room by an American or glass 
cUp attached to a string stretched across the room. If 
tibey are 10 x 8 inches, or a little more, two clips will 
be necessary, one at each of the upper corners. If the. 
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sheets are still larger this is not a safe course of pro- 
cedure, because their very weight would tear them 
away. Under such circumstances the suspension is 
best carried out in the following manner. A number 
of thin deal laths, about three quarters of an inch in 
width and sufficiently long to stretch more than across 
the whole breadth of the sensitizing dish, should be pro- 
vided. One of these is laid across the end of the bath, 
resting on the sides. As soon as the paper is sensitized, 
the corners nearest the lath are seized by the fore- 
finger and the thumb of each hand, and the end of the 
sheet placed upon the lath. The other lath is placed 
over liiis, and both gripped together with a couple of 
American cUps. By these handles the sheet is raised 
gently from the bath and held over it for a minute or 
80 to allow the larger proportion of the Uquid to drain 
off. It is then suspended in a cool and dry dark room 
between horizontal bars on which the ends of the laths 
rest edgeways in grooves. After the paper has again 
drained for a short time, another lath is attached to the 
bottom by clips. The object of this is to prevent the 
sheet from curling up as it dries. 

The same Bichromate bath may be used frequently, 
and apparently is not weakened ; but it is gradually 
changed in some way which practically amounts to the 
same thing. And this is not to be wondered at when 
we bear in mind the singular reactions which take 
place when Chromic acid and some organic bodies are 
brought together. Any speculative opinion on this 
subject would be out of place in this Manual. 

A recent modification in the manufacture of pig- 
mented Grelatine enables the sensitized paper to be dried 
at a higher temperature than was hitherto deemed pos- 
sible; but this necessitates warmer water in the de- 
velopment of the image. 

When the Grelatine tissue has been sensitized, the 
sooner it is dried and used up the better. It shoidd 
be printed on within twenty -four hours if possible; 
but if kept thoroughly dry, it will remain useful for 
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two or three days, and even longer if a weak solutioa 
of Bichromate has been used for sensitizing. 

Printing the Picture, — To those accustomed to gilver 
printing, this will at first appear a difficult operation, 
but in reality it is not so after one has gained a little 
experience. The reason why it appears difficult is be^ 
cause no visible impression is made on the tissue. 
Various kinds of Actinometers or measurers of Chemical 
light have been devised, none of which appears to the 
writer to be so satisfactory and simple as a piece of 
silver-chlorized paper sensitized on a standard solution. 
The mode of using this Actinometer will be explained 
as we proceed. 

The Negatives, after examination by transmitted, 
light, can be classified as a rule into four different 
degrees of printing density. On a corner of the glass 
is scratched with a diamond 1, 2, &c., as the case might 
be. This register will serve for future printings fiim 
the same Negative, but if a mistake in estimating the 
density has after trial been found to be committed, 
it can of course be easily remedied afterwards by 
altering the figure. After a little experience few mis- 
takes will be committed in this respect. 

Before printing on Gelatine from Negatives a pre- 
caution should be adopted, which is, however, not 
always necessary. A narrow strip of blackened papar 
is gummed all round the edges of the Negative ; be- 
cause it has been found that when light has acted 
strongly, the changed Gelatine will not adhere to the 
transfer paper with sufficient tenacity to resist the action 
of the warm water, which insinuates itself underneath 
and may destroy the picture. This bordering has 
been happily called the safe edge, as in truth it is. 

The plan which the writer adopts for the exposure 
of the sensitive tissue is this. A dozen, say, ordinaiy 
printing frames are filled in the dark room. On each 
frame is a chalk mark representing the density of the 
negatives contained therein. All the frames are ex- 
posed to light, as near as may be simultaneously, and 
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It tbe same time a bit of the sHyer-chlorized paper is 
Bobjected to the same actinic influence. When this 
paper registers, to the eye, a certain amount of darken- 
ing, all the frames marked 1 are turned over ; when it 
re^sters a deeper colour the No. 2 set are similarly 
treated, and so on imtil the whole are supposed to be 
lolly exposed. It may be stated, generally, that the 
time of exposure, with paper prepared as above directed, 
is about one third of that required for printing from 
the same density of Negative on the most sensitive 
ailTer paper. Thus an operator, who has been accus- 
tomed to the latter mode of procedure, may make an 
excellent Actinometer for his own guidance, by simply 
exposing a piece of standard silvered paper under a 
negative in the printing frame, and judging from an 
occasional examination of that, as to the time in which 
the Grelatine will be properly impressed. 

Development of the Image, — In order to obtain a non- 
rtoersed print from an ordinary Negative, the exposed 
gelatine tissue must first be attached to a temporary 
support during development. For this purpose Mr. 
Johnson recommends a zinc plate slightly roughened ; 
and, to prevent the image from adhering too closely, so 
that it cannot afterwards be removed, he smears the 
surface of the plate with a little wax and resin dissolved 
in turpentine. The excess of this is afterwards rubbed 
off with a clean rag. A quantity of these plates are 
prepared corresponding to the number of the prints to 
be operated on. 

The next operation is to attach the exposed Gelatine 
to this support. Let us follow the progress of one 
example, which will explain all. The print is immersed 
in a tray containing cold and clean water. In a few 
* seconds it has absorbed sufficient moisture to make it 
adhere firmly, but on no account must the print remain 
long in the water, else the attachment to the temporary 
support will be extremely feeble, because all the 
Gelatine might have had time to expand. The plate 
is now slipped under the water, the Gelatine side of 
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the tissue pressed closely against it, and the whole 
drawn out in such a way as to avoid any possibility of 
intervening air-bubbles. Perfect adhesion is, effected 
by expelling the superfluous moisture with a long slip 
of India-rubber inserted between two boards. This 
instrument is generally called a " squeegee " and is 
scraped with some pressure over the back of the 
attached print so as to expel as much water as thus can 
be driven out. After a few minutes, or longer, provided 
the tissue is not allowed to become dry, the develop- 
ment proper is commenced. 

The plate, with the paper attached, is placed in a dish 
of warm water registering from 90** to 100° Fah., and 
remains there for a minute or two until the Gelatine 
expands and softens. Raise up gently one of the 
corners of the paper and notice if it leaves the plate 
easily. Should it not do so, allow a little longer soak- 
ing ; for if violence be used, in all probability the print 
will be destroyed. The paper when removed is worth- 
less, and is thrown away ; the greater part of the 
Gelatine has left it, and the picture after a little farther 
treatment will be found attached to the zinc or other 
supporting medium. The plate is at once replaced in 
the warm water, when gradually the soluble Gelatine 
with its contained pigment is washed away and the 
picture appears. Now is the time to judge whether 
the exposure has been properly timed. If the image 
appears faint, the exposure has been too short. In this 
case there is no remedy. On the other hand if the 
details are too dark, hotter water will often clear them 
up. There is great room for judicious management in 
this respect. A final rinse in cold water remoyes any 
loose particles of pigment that may be lying on the 
surface. 

The next step is to transfer the developed print from 
its temporary support on to the final one. For tiuB 
purpose " transfer paper *' is required. Ordinary paper 
is too porous to admit of being used, but it is fitted for 
the purpose by being coated with a thin layer of Grela- 
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tine in which a little alum has been dissolved. The 
object of adding the alum is to convert the Gelatine 
when dry into a substance analogous to leather, and 
hence to render it insoluble in even very hot water. 
A piece of this paper, rather larger than the developed 
print, is immersed in cold water for a minute or two 
until it softens, and is then at once laid on the zinc or 
other plate on which the image was developed, avoiding 
air bubbles. The " squeegee " is again applied to 
expel superfluous moisture and insure close contact. 
When the paper is dry, but not till theriy it is stripped 
from the zinc, when it will be found that the picture 
has left its first support and is imbedded as it were in 
.the paper. Occasionally it may happen, that the print 
even when dry exhibits a reluctance to leave the zinc 
plate. This arises from there being too much resin 
mixed with the wax used for smearing the plate in the 
first instance. A gentle heat applied to the back of the 
plate makes the picture leave instantly. On the other 
hand if there be too little resin on the plate, the trans- 
ferred print may raise itself spontaneously at the edges, 
before the middle is dry. This causes unequal con- 
traction of the paper and a general tendency to pucker- 
ing up. 

Should any wax or resin be visible on the surface of 
the finished print, it may be rubbed off with a tull of 
cotton wool impregnated with Benzol. 

The above instructions refer to what is called the 
" double transfer " process, whereby the pictures are 
seen in their natural position, that is, non-reversed. But 
the impressed Gelatine tissue can at once be attached 
to its permanent support and developed thereon. This 
is called the " single transfer " method, which is much 
simpler in details, and would be universally adopted 
were it not that in printing from a Negative on glass 
the transferred image is reversed, that is, the right-hand 
side of the picture is placed to the lefl, and vice versd^ 
just as in a Daguerreotype or a Collodion positive on 
glass. To obviate this palpable drawback to an exceed- 
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inglj simple mode of printing, the writer transfers (see 
p. 124), all his Collodion films which are to be printed 
bj this method, and which are worth preserving. By 
this plan a Negative can be printed from either side 
without any sensible loss of definition. One side wonld 
be placed in contact with Silver-chlorized paper, and 
the other with sensitized Gelatine, as the case might 
be. 

The writer has been very successful in transferring 
these Grelatine pictures to wood blocks for the use of 
the engraver. The block is smoothed in the nsnal 
way. A weak solution of Gelatine in warm water 
containing a little alum is made. The surface of the 
block, also warmed, is rubbed over with a little of this, 
and all excess wiped away with a clean cloth. The 
exposed pigmented tissue after lying for about a 
minute in cold water is laid on the block, which is in* 
stantly pressed down on a smooth flat surface, such as 
glass, to expel air bubbles and secure perfect contact 
The block is then set up edgeways, for a short time, 
till the tissue is ready for development, which is effected 
in a manner not materially different firom that already 
described. The block is held in the hand so that 
the surface and no more touches the warm water. 
Afber a little time the paper tissue is removed and 
the image developed by holding the block in the same 
way. 

A few precautions are necessary. First, the pig- 
mented tissue should be of that kind which has a 
minimum of Gelatine and a maximum of colouring 
matter. The object of this is to prevent the graving 
tool from slipping while drawing the fine lines. Second, 
immediately before developing, the hack of the block 
should be moistened to prevent unequal expansion and 
probable cracking of the wood. 

Photographs laid down in this way, so far as position 
is concerned, are exactly what the engraver requires— 
viz., a reversed image. But, on the other Imnd, he 
has no lines to guide him. 
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Section VI. 

mechanical printing. 

1. PhotoMthography, 

attempts have been made to render this pro- 
.ble of reproducing Photographic half-tone, but 
been of no avail, or at the best have succeeded 

Y partially. The cause of failure lies in the 
; only decided lines will allow the greasy ink 
>r take hold of the stone. Mr. Osborne and 
^s have brought this art to a high state of 
f. Before describing, the process it will be 

Y to observe that the operator should be con- 
with the requirements both of Photography and 
iphy. 

>sing that a map or any other outline, no matter 
iplex, has been drawn, and that it is deemed 
3 to reproduce faC'Similes or reduced copies by 
f the Lithographic press, the picture is fastened 
nd a Negative taken in the Camera by a non- 
g lens. The Negative must be clear and 
n the outline of shadow, and quite opaque in 
3 represented by white in the original. Inten- 
agents in the development are used for this 
irpose. 

bllowing is Mr. Osborne*s mode of procedure, 
et of plain positive Photographic paper is now 
)n one side with a mixture consisting of Gela- 
«ned and dissolved in water, to which a quantity 
ornate of Potash and Albumen has been added. 
)er, evenly covered with this fluid, is dried in 
:, when it will be found possessed of a smooth 
urface, and a brilliant yellow colour. This 
is still further improved by passing it through 
B in contact with a polished plate, 
table piece of positive Photo-lithographic paper 
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thus manufactured is now to be exposed to the action 
of light under the Negative of the map already 
described. This is accomplished in an ordinary pres- 
sure-frame, the time required varying from ten to 
fifteen seconds to several minutes, according to the 
brightness of the weather ; but it is always short com- 
pared with that necessary for the production of a 
picture on paper prepared with Chloride of Silver. The 
positive thus obtained presents itself to the eye as a 
brown, drawing upon the clear yellow of the sheet. If 
the prepared surface of the paper were now moistened 
with water, and the attempt made to apply printing 
ink to it, we would find a strong tendency iu the 
Albumino-gelatinous surface to behave towards greasy 
and watery substances in a manner quite analogous to 
that peculiar to a lithographic stone while printing. 
We would also find that the solvent action of water at 
any temperature is quite incapable of removing the 
picture which the sun has imprinted upon it. The 
light, in fact, has so acted upon the chemical substances 
brought together upon the surface of the paper that the 
organic matter is no longer soluble. These are tihe 
characteristics of the change due to exposure which we 
have to remember. 

But the exposed photographic copy of the original 
is not moistened, or subjected to any solvent action at 
this stage of the proceedings; it is, on the contrary, 
covered all over while dry with a peculiar kind of latho-^ 
graphic ink, known as transfer ink, which is accomplished 
by running it through the press with its face in contact 
with a stone which has already received a coating of' 
such ink. After it is separated from the blackened 
stone it will be found to have brought away with it 
an evenly distributed film of inky matter, forced by this 
pressure into intimate contact with the unexposed as 
well as the exposed portions of the surface. This 
operation is known as " blacking" the Positive print. 
That now to be described is called " coagulation," its- 
object being to effect a change of that nature upon the 
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Albumen contained in the coating of organic matter. 
For this purpose moisture and heat are necessary, and 
both are applied very simply, by letting the blackened 
Photographic copy swim upon tlie surfiice of boiling 
water with its inky side upwards, for it is important 
not to wet that with hot water. After the lapse of 
ft certain period, determined by the experience of the 
operator, he proceeds to the next step in the process, 
that of " washing off." For this purpose the print is 
laid upon a smooth surface, such as a plate of glass or 
porcelain, and friction with a wet sponge or other 
suitable material is applied to the black inky coating 
under which the Photographic image still exists, and to 
develop which is now the object in view. The operator 
soon becomes aware that the moisture which percolated 
through the paper from the back has exerted a softening 
influence upon the Gelatine in the sensitive coating, it 
has caused it to swell and to let go its hold upon the 
ink. But this change does not extend to those parts 
of the coating which were acted on by light; in 
other words, to those places which were unprotected 
by the opacity of the Negative ; they remain intact, unin- 
fluenced by the solvent or moistening effect of the 
water. Accordingly, the operator finds a facsimile of 
the original map gradually develop under his hand as 
he continues the friction. This process is proceeded 
with till all traces of ink are removed save those 
required to form the picture, which must be clear and 
distinct in all its details. Abundance of hot water is then 
poured over it so as to remove every particle of soluble 
matter, and then it is finally dried, which completes 
its preparation. We are now possessed of a Photograph 
in Lithographic ink, identical in every respect with the 
origin^, not simply upon paper but upon Albuminized 
paper — a matter of much importance, as will presently 
be explained. The presence of the Albuminized layer 
under the picture is the result of the coagulation which 
took place while the print was swimming on the hot 
water ; after that^change no amount of washing could 
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remoye it, although the Gelatine was not proof againit 
Buch treatment. 

A stone to which a fine smooth surface has been im* 
parted is now slightly warmed and put in the litho- 
graphic press. Upon this is placed inverted the Positiye 
print, after it has been damped by lying between moist 
paper, and the whole is then passed repeatedly throu^ 
the press. On examination the paper will now be found 
to have attached itself firmly to the stone, so that some 
force is required to separate the two. When the former 
is removed it brings with it the Albumioous coating, 
which gives to it while damp a parchment-like ap* 
pearance. But the ink is gone ; it has lefb the paper 
for the stone, and on the latter we find a reversed draw- 
ing of the map, one which, after it has been properly 
*' prepared," will print as well as if it had been drawn 
by hand. The rationale of this method of transfer is 
easily understood : the greasy ink having a great affi- 
nity for the substance of the stone, combines with it to 
form a lithographic drawing in the strictest sense of the 
word, and while this is taking place 4he damp Albu- 
men upon the paper holds the sheet in its proper plaoe, 
BO as to prevent a shift of any kind, and enables the 
pressure to be applied as often as the operator wishes. 

The stone is printed from in the usual lithograpbio 
way. 

PHOTO-ZINCOGRAPHT. 

This process in principle is the same as Photo-litho- 
graphy, but some of the details are different It was 
invented by Colonel Sir Henry James, and is now 
extensively employed in the Ordnance Survey Depart- 
ment at Southampton for copying maps, &c 

A suitable paper is floated for two or three minutes 
on a warm solution (about 100°) of the following sub- 
stances : — Bichromate of potash, 2^ oz., dissolved in 
10 oz. of hot water, to which are added 3 oz. of the 
purest gelatine previously dissolved in 40 oaL of hot 
water. The paper, afler becoming dry, should be again. 
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floated on the same solution, and bung up to dry at 
the opposite comer to that by which it was first sus- 
pended in order to distribute the sensitizing solution 
nniformly. This must be done in the dark room. 
This paper will not keep long in a serviceable state 
eyen in the dark room, because the Bichromate gra- 
dnally oxidizes gelatine without the action of light. 
Two days are about the limits of its keeping qualities. 

The sensitiye paper is exposed to the solar rays 
under a Negative in the pressure frame as usual. One 
minute in bright sunlight is often sufficient. The 
general indications to judge of sufficient exposure, are 
the appearance of the parts where the light has acted 
most strongly. They should be of a deep tawny colour 
tinged with green, and the shadows yellow. 

Now comes that part of the process where the litho- 
grapher steps in to complete the work of the photo* 
grapher. The print is removed from the pressure-frame 
and ifiked by the following method : — 

'In an iron pot put 2 oz. of Burgundy pitch, 1 oz. of 
pftfan oil, and 1 oz. of bleached beeswax; place the 
pot over a fire, and as soon as they begin to melt, keep 
■fcirring the mass till they are thoroughly incorporated, 
which will not take place till the ingredients have 
nearly reached the point of ignition. Then remove the 
pot from the fire, and intimately mix with the contents 
1 lb. of chalk, lithographic ink, and half a pint of what 
is called in the trade middle linseed oil varnish, both of 
which must have been previously thoroughly incorpo- 
rated by pounding in a mortar. 

When required for use, a portion of the ink is melted 
with sufficient turpentine to make it of the consistence of 
honey. A little is then placed on a printing roller, 
and a fiat zinc plate inked with it in the usual manner. 
The print is then laid face downwards on the zinc, and 
the whole passed through a press, by which means it 
receives an even coating. 

The priilt is then removed from the zinc plate, and 
laid back downwards on water at the temperature of 



t 



170 PHOTO-ZINCOGRAPHT. 

about 100** Fahrenheit for a few minutes. It is next 
placed on a level slab, and all the superfluous ink re^- 
moved with a soft sponge dipped in gum water. It i« 
afterwards treated with repeated baths of warm water 
till the ground is quite clear. When dry, it is ready 
for transferring to zinc or stone. 

Mode of Transfer y ^c— Colonel Sir Henry James's 
instructions on this part of the process are so very 
lucid and precise, that we cannot do better than quote 
them. 

THE TRANSFERENCE OF THE PRINT TO ZINC, AND 
PREPARATION FOR PRINTING. 

When the zinc plates are received from the manu- 
facturer, the surface has to be prepared to receive 
transfers. They are first planed with a razor blade, 
the back of which is set in a wooden handle, the 
ordinary edge is ground down flat so that there are 
two edges to scrape with in turn, like the edges of a 
skate. The plate is thus cut down till all surface 
scratches, blisters, and other defects are obliterated. 
It is then ground down to a flat surface with pumice 
stone, and smoothed with snake stone, to take out any 
scratches made by the pumice stone. Finally, a grained 
structure is given to it by rubbing with fine sand and 
water, and a zinc muller. The muller is amply a disc 
of zinc, about half an inch thick, and four inches in 
diameter fixed to a wooden handle. It is grasped by 
the handle with the thumb uppermost, and rubbed 
over the surface of the plate with a circular move- 
ment. 

The sand is brought to the requisite degree of fine- 
ness by sifting it through a wire sieve of from 80 to 
120 holes to the square inch, according to the kind of 
grain required for the plate. The time required for 
two men to grain a zinc plate three feet long by two 
broad, has been found to be about an hour. As soon 
as this process is completed, the plate is thoroughly 
washed with water, and well dried. It should be ke^ 
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from contact with any substance likely to communicate 
greasineas to it ; and the sooner it is used for trans- 
ferring the better, as the action of the atmosphere will 
tend to diminish the affinity of the surface for the greasy 
ink. 

When it is desired to clean and prepare for receiving 
transfers a plate which has been, used, the ink of the 
old transfer is cleared off with turpentine, the plate is 
then washed with strong alkali and cleaned with water, 
an acid is then poured over it. This is prepared by 
taking equal parts of Sulphuric and Hydrochloric acids, 
and to one part of the mixture adding twelve parts of 
water, and the plate is regrained in the manner already 
described. 

The Photographic print is laid between sheets of 
damp paper for a few minutes, placed face downwards 
on the zinc plate, with two er three sheets of paper 
ever it, and passed through the press. 

If the transfer print is not more than three or four 
days old, it will be sufficient to pass it through once, 
but an old print on which the ink has had time to 
harden, will require to pass through the press two or 
three times. 

The sheets of paper covering the transfer are then 
lemoved, and it is damped with a wet sponge for two 
or three minutes ; this causes the gelatine in the lines 
to swell, and makes the ink leave them more readily. 

The print is then pulled carefully off the plate, and 
nearly the whole of the ink should remain on the zinc. 

The transfer is now etched ; the etching liquid con- 
sists of a decoction of galls and a little Phosphoric acid, 
mixed with a thick solution of gum and water. 

It is prepared as follows : — 

Pour ounces of Aleppo galls are bruised and steeped 
in three quarts of cold water for twenty-four hours ; 
the water and galls are then placed in a vessel over the 
fire, and allowed to boil up. This decoction is then 
strained. The gum water should be about the con- 
sistence of cream. 



172 PHOTO-ZINCOORAPHT. 

One quart of the decoction of galls is added to ihred 
quarts of gum water, and to the mixture is added about 
three ounces of the solution of Phosphoric acid, which 
is prepared by placing sticks of Phosphorus in a pint 
bottle of water. This is stopped with a cork, in which 
is cut a small hole : the bottle is three-quarters filled 
with water, and the ends of the sticks of Phosphorus 
rise above the surface and become oxidized by the air 
admitted into the bottle. 

The Phosphoric acid, as fast as it is formed, is dio* 
solved by water. In a few days the solution is strong 
enough for use. 

The etching liquid is poured on the plate, and wiped 
orer the surface with a Eponge or camel-hair brush. It 
is allowed to remain on for a short time, varying with 
the strength of the design. With fine work twenty 
seconds would be sufficient. Strong lines will bear the 
action a minute without injury. As soon as the solu* 
tion has acted sufficiently, it is wiped with a sofb cloth 
dipped in water, care being taken to remove aU trace 
of it if there are fine lines. 

The transfer ink is next cleared from the zinc plate 
with turpentine, or if the design is weak, with turpen* 
tine mixed with olive oil and gum water. It is then 
rolled up with printing ink, the roller being very thin^ 
and evenly coated. Impressions can then be printed 
in the usual manner; 1500 is not an unusual number, 
for the plate to stand without sensible deterioration. 

The photographic print can be transferred to a liihor 
graphic stone in a similar manner. 

When the subject admits of it, paper enamelled with 
zinc white should be used, as the impressions produced 
are most perfect. 

It is prepared in the following manner :— 

Four ounces of Russian glue are soaked in three 

quarts of water for some hours, and then heated till 

dissolved ; a pound and a half of zinc white is ground 

with water on a slab, and then mixed gradually with 

he solution of glue and passed through a hair sieve. . 



PHOTO-BKLIXF PBINTINO. 173 

A coating is bmsbed on the paper with a pound 
banish, and the streaks are obliterated by going lightly 
oret "the surface with a flat camel-hair brush. A 
BSoond coating is applied in a similar manner, and 
hung up to dry. When dry it is ready for use. 

m. "Woodbubt's process ; or photo-relief printino. 

Any good N^ative suits for this process, but the 
details of manipulation are not very easy. 

F^at Stage : Preparing the Tissue. — ^A clean glass 
plate is smeared over with beeswax, which is then 
nibbed with a clean cloth till the coating is infinitesi- 
nudly thin. A strong-bodied and tough Collodion is 
poured over the waxed side of the glass in the usual 
way, and allowed to dry. The plate is coated on the 
Collodion side with a thick and warm aqueous solution 
of Grelatine, containing from fifleen to thirty per cent. 
of Bichromate of Ammonia or Potash, and is then laid 
on a levelling stand, in the dark room, to set in a uni- 
form sheet. When the film has set, the plate is put 
into a closed drying box containing fused Chloride of 
Galcium, which soon desiccates the gelatine by absorb- 
ing the moisture. The compound film of Collodion 
and Gelatine can now be raised from the glass in one 
unbroken sheet by cutting round its edges with a sharp 
knife and gently raising it up. With as little delay 
as possible the tissue is subjected to the next ope- 
ration. 

Second Stage : Impressing the Tissue, — The Collodion 
side of the tissue is placed in contact with a Negative 
in a common printing frame, and subjected to the direct 
solar rays, which should fall perpendicular to the sur- 
&ce of the glass, otherwise the image will lose much of 
its sharpness, for the following reason : — ^As the actinic 
impression has to be made through an appreciable 
thickness of insensitive Collodion intervening between 
the surface of the Negative and the sensitive Gelatine, 
and has also to penetrate through the latter to some 
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considerable depth, any parallax or change of relaliye 
positions of the different parts of the Negative, arising 
from various obliquities of the light, would seriouslj 
affect sharpness of definition, and, to some extent, 
truthfulness of delineation. The above remarks will 
be appreciated by those who, by inadvertence, have 
made a print from the ^Tong side of a Negative on 
glass. The image is all confused. But if any one tries 
the experiment of printing from the wrong side of a 
Negative on very thin glass, by placing and keeping it 
quite perpendicular to the sun's rays, at the same time 
excluding, as far as possible, all diffused light, he will 
find his print nearly, if not quite, as fine as if the sen* 
sitive paper had been in immediate contact with the 
Negative image itself. 

The above are the principles which must be attended 
to in impressing the sensitive gelatine film. Artificial 
light from the charcoal points of a powerful magnetic 
battery may be used ; but in this case, as the printing 
frame must be placed near the source of light^ there 
will be considerable parallax. 

Third Stage : Making the Mould* — When the expo- 
sure is completed, the unimpressed Gelatine is washed 
away. To do this, the Collodion side of the tissue is 
pasted down flatly with a Benzolic solution of India* 
rubber on a piece of clean glass, and the edges yar* 
nished. The whole is placed in a dish of warm water^ 
which dissolves off all the gelatine where light has not 
acted, and the rest exactly in proportion to the actinie 
impression, leaving a depressed surface in the high lights 
corresponding to the densest portions of the Negative, 
and a gradually increasing reZte/ through all interme* 
diate tones up to the deepest shadows. The film still 
attached to the glass is dried, and can then be eaailj 
detached in one unbroken sheet by cutting round the 
edges and gently raising it. 

At this stage the value of a little Prussian b*hn^ 
mixed with the Bichromated gelatine, is obvious. PWt 
gelatine, when in thin stratum, is transparent, and jin 
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ineqaalities on the raised surface corresponding to the 
lights and shades of the Negative could hardly be ap- 
preciated without some pigment being mixed with the 
Gelatine. Prussian blue is the best to use, because it 
offers little obstruction to the Chemical rays during 
exposure. 

The mould is now complete. 

Fourth Stage : Making the Printing Die, — For this 
purpose a composition of lead and type metal is used. 
On a block of this composite metal, about a quarter of 
an inch thick, the Collodio-gelatine mould is laid, 
gelatine side downwards, placed in a hydraulic press, 
and subjected for a few minutes to a pressure of over 
a hundred tons. The result is a sharply defined and 
reversed -relievo image on the metallic surface. The 
high lights are, of course, now raised and the shadows 
depressed. Strange as it may appear, the gelatine 
mould, although thus squeezed with such enormous 
pressure against a metallic body apparently harder than 
itself, has not suffered in the least, and may be used 
for taking many similar impressions, all as sharp as the 
first one. 

The metallic die is now trimmed to the size of picture 
required and bevelled on the upper edges, when it is 
ready for casting out the bas-relievo proofs on glass, 
paper, or other suitable medium. 

Fijlh Stage : Casting or Printing from the Die, — To 
get proofs on glass and other rigid media, the die is 
placed on a level slab and rubbed over with a little oil. 
A small pool of aqueous solution of gelatine, impreg- 
nated with Carbon or any desired pigment, kept ready 
at hand in a warming apparatus, is poured on the 
middle of the die. Immediately the glass or other 
plate, also warm, is pressed thereon with the hand for 
an instant, and left in position till the gelatine sets, 
which might be in about two or three minutes. After 
that, the glass or other medium, with the picture 
firmly attached to it, may be removed, and the super- 
fiaous pigment round the edges scraped off. Tk<^ 
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whole is then varnished. As one man can work 
several dies, and as the die requires oiling only once 
for five or six impressions, the prints can be turned 
out at the rate of about one per minute. 

When paper or other flexible porous medium is used 
to receive the picture, the process of printing is slightly 
different The paper must first be impregnated with 
some substance which renders it non-absorbent, else 
some of the pigment would be squeezed into the pores' 
of the paper instead of being pressed away from the 
parts of the die in highest relief. A pressure frame is 
also required to press the pliant medium in close con- 
tact with the pigmented die. 

The rationale of the final casting on glass, paper, &c, 
of this ingenious process, is very easily understood. 
The die, or metallic impression from the gelatine 
mould, is something analogous to a Queen's head on a 
coin, but not in such high relief. The most elevated 
portions of the die corresponding to the high lights of 
the picture squeeze away the whole of the pigment, and 
those less elevated press it out in proportion to their 
greater or less elevation. Thus perfect gradation of 
tone is secured. 

Two or three drawbacks to the extensive use of this 
process exist. First, the die cannot be printed from 
along with letter-press. Second, no means have been 
devised whereby the crushed out pigment should not 
smear the borders of the paper, &c. on which the 
picture is impressed. And third, the production of 
large images seems to be an impracticable ope- 
ration. 

COLLOTTPE PBINTING. 

The method of printing from a film of Gelatine 
by means of printers' ink, has received various 
trade designations, such as Lichtdruck, Heliotype 
process, &c. 

The principle on which the process is based is 
analogous to that of Photo-lithography, with this im- 
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portant difference — ^viz., that in Collotype printing the 
■ensitized Gelatine is so changed by the action of Light 
that it takes the printers' ink exactly in proportion to 
the actinic impression made. 

Mr. Sawyer, who has been eminently successiiil in 
Ihia mode of printing, furnishes the following details of 
manipulation : — 

A mixture is made of Gelatine, Albumen, and Bi- 
chromate of Potash, the ingredients being well beaten 
together ; when the froth has settled down the mixture 
IB filtered. The plate, having been previously levelled 
in a drying-box and warmed up to a temperature of 
100% is coated with a portion of the preparation, which 
18 made to flow all over the plate and a portion over each 
edge ; the plate is restored to its drying-box, and in 
about two hours or so the first coating is dry. The 
second preparation is composed of Gelatine, one to six, 
and a small portion of Albumen, and sensitized with a 
Bichromate. When these are thoroughly dissolved 
they are whisked well together, and whilst being agi- 
tated a small quantity of an alcoholic solution of resi- 
nous gum is added ; an emulsion is instantly formed, the 
particles of the gum being entangled with the gelatine. 
There is added a trace of Nitrate of Silver, with a small 
quantity of a solution containing an alkaline iodide. 
The whole, after being well stirred together, is filtered ; 
the plate is again levelled in its drying-box. When all 
18 ready the plate is placed in a porcelain dish of warm 
water, the excess of Bichromate of the first coating is 
washed away, the heat of the water and the residue of 
the chemic£ds remaining coagulate the albumen, and 
produce a very delicate, slightly-porous surface admi- 
rably fitted for the reception of the second preparation^ 
which is poured on the plate whilst still moist. Care 
IB taken to let it drive off the superfluous water, and a 
portion of the preparation itself is allowed to escape 
over each edge, which has the effect of binding down 
the film firmly to the glass. The plate is restored to 
its drying-box, and at a temperature of 90° or 100® 

N 
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becomes dry and ready for use in two or three hours. 
When dry and cool a Negative is laid down upon the 
plate-glass of the pressure-frame, and the plate-glass 
bearing the sensitive surface laid upon it. The pro- 
gress of the printing can be easily ascertained by look- 
ing through the plate from the back. When the pic- 
ture appears well, and all the detail visible, it is done 
enough. After exposure the plates are washed with 
cold water, rinsed thoroughly, and allowed to dry 
spontaneously; they are then ready for the press. 
Plates prepared by this method have exceedingly thin 
films, not exceeding the thickness of writing-paper, and 
to this fact perhaps is due the exquisite reproduction 
of fine and delicate detail. In thick films there is an 
appreciable and, very frequently, a strong relief, re- 
quiring enormous pressure to force the pap^ into it; 
in these thin films the process is exacdy analogous to 
that of lithography, and the pressure required is com- 
pan^Tely tnfiing. 

The plate, when dry, is levelled on the bed of an 
ordinary lithographic press. A little plaster of Paris is 
run on a lithographic stone, and the glass .plate is laid 
upon it whilst it is still fluid. No plate laid down in 
this way will ever break, whatever pressure may be 
applied to it This plan, however, being rather trouble- 
some, the following is usually adopted: — ^Venice tur- 
pentine thickened with a little wax is smeared on a 
slab or lithographic stone, and the plate is worked down 
upon it for a few seconds ; it soon becomes set, and 
may be printed from without the slightest risk— only 
beware of any grit between the glass and the stone. 
Having, in one or other of these ways, got the plate 
upon the bed of the press, it is carefully levelled up, 
and well sponged with cold water, dried off with blot- 
ting-paper, then wiped with a piece of fine sofl muslin, 
and ink rolled into it with a lithographer's leather 
roller. If the plate is over-exposed, or imder-exposed, 
a judicious use of thicker or thinner ink will still pro- 
duce good results. Sometimes two or more inks of the 
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same or yarjing degrees of stifibess are nsed in colour- 
printing, frequently only one. The operation of print- 
ing is one requiring delicacy, taste, and skill in the 
rolling ; and the reason that tJie productions of Berlin 
and Munich are so exquisite is that they are able to 
command the very finest trained skill in lithographic 
printing. 
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CHAPTER Xin. 

KISCELLAKEOUS PHOTOGRAPHIC PROCESSES. 

I. — The Daguerreotype, 

This process is now rarely practised, nevertheless, as it 
possesses peculiar beauties of its own, and was the 
starting point from which more modem practice has 
developed the greater part of our present resources, it is 
deemed advisable to give a short description. 

The Daguerreotype plate consists either of a sheet of 
pure silver, or, what answers just as well and is less 
expensive, an electro- silvered copper-plate. It is po- 
lished, just previous to being used, by the following 
process. The silvered surface is first rendered quite 
smooth and free from scratches or inequalities by 
rubbing it hard with a mixture of fine rotten-stone or 
precipitated chalk and alcohol, just the same as when 
polishing dirty glass plates. It then receives the final 
polish with what is called the soft huff. This buff 
consists of two or three folds of the softest Chamois 
leather, smeared over with a little jeweller's putty 
(finely divided Peroxide of Iron). The huff may be 
either worked with the hand, which is the most con- 
venient on a small scale, or a huffing wheel may be 
used. 

Sensitizing the Plate. — ^To get the highest sensitive- 
ness, it is necessary to use both Iodine and Bromine 
vapour. For this purpose two sensitizing boxes are 
necessary, the one to give off" the vapour of Iodine and 
the other that of Bromine. The two Halogens may be 
placed in the same box and the vapour generated, bat 
as only a very little Bromide is desirable, it is better to 
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have two boxes. The plate is first placed, silvered side 
downwards, over an orifice or inside the Iodine box, 
heat is applied below, except in hot weather, when this 
is not necessary to generate the Iodine fumes. As soon 
as the silvered surface of the plate becomes of an orange 
colour, which will be in from two to eight minutes, 
according to temperature, it is then placed over the 
Bromine, the vapour of which is generated in the same 
way. 

The exposure in the Camera must not be delayed 
long after the plate has been prepared. In this respect 
these purely silver sensitive surfaces seem to bear a 
dose relation to wet Collodion films ; but for a reason 
which we need not stop to explain, they are affected 
totally differently by prolonged keeping. A Daguerreo- 
type properly prepared is, or ought to b^ as sensitive 
as the best wet Collodion films. 

• The development of the image is effected by meatis 
of the vapour of Mercury. For this purpose a box is 
provided, having an iron bottom, and capable of being 
closely shut up. Into the bottom of this is laid a 
Shallow evaporating dish — ^preferably of Berlin ware — 
containing Mercury. Inside the box are placed one, 
two, or more exposed plates, and heat applied from 
below by means of a spirit-lamp or otherwise. In the 
course of two or three minutes the development will be 
' complete. 

To fix the Picture, a weak solution of Hyposulphite 
of Soda is poured on and off the plate until the Iodizing 
has been removed. The picture is next washed in dis- 
tilled water and toned with Chloride of Gold. .For this 
purpose the following solutions are made. 

(1) Chloride of Gold ♦•.•.! grain. 
Distilled Water . , , • , 1 ounce. 

(2) Hjrposulphite of Soda , • . 6 grains. 
Distilled Water « . . • . 1 ounce. 

Dissolve and mix the solutions, and cover the plate 
with as much as will lie on the surface. Take th^ 
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plate by the corner with a pair of pliers, and holding it 
level over the flame of a spirit-lamp, apply the heat 
uniformly to the back, so as to insure even toning and 
watch progress. After a few seconds the picture 
darkens slightly and then begins to clear up ; at the 
same time little bubbles will begin to rise to the sur^euse 
of the liquid, or if they adhere to the plate touch them 
with the point of a fine camel' s-hair brush, when they 
will disappear. When the tone is deemed satisfactory, 
immerse the plate in a basin of clean water, or wash 
under the tap, then rinse in distilled water and set 
up on end to dry spontaneously on several folds of 
blotting-paper or by artiflcial heat. 

The Daguerreotype is now finished^ and may be 
touched with colour if deemed desirably. 

11. — The Talhotype or Calotype Process, 

This process as practised at the present time is almost 
identical with that originally described by its inventor, 
Fox Talbot, many years ago. The object is to obtain 
an even and finely divided layer of Iodide of Silver 
upon the surface of a suitable kind of paper; the 
particles of the Iodide being lefl in contact with an 
excess of Nitrate of Silver, and usually also with a 
small proportion of Gallic Acid. 

So far as the writer is aware, the old English papers 
made expressly for this process by Whatman and 
Turner are no longer in the market. These were sized 
with Gelatine, and made from the purest materials. 
They retained the picture on the surface, and in all 
probability the Gelatine itself assisted matenally in 
forming the Photographic image. The foreign Photo- 
graphic paper* of the present day (notably thick Saxe), 
although sized with starch, answer very well; but in 
order to keep the picture on the surface they should 
receive a supplementary sizing, by being previously 
. dipped in or floated on a warm solution of Gelatine. 

There are two modes of Argento-iodizing the paper ; 
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(tne by what is called the dngle wash and the other by 
tiie double wash. 

By the first method the paper is laid on a board, 
with a piece of blotting-paper intervening, and is evenly 
brushed over with the following solution called " Double 
iodide,** being a solution of Iodide of Silver in Iodide 
of Potassium. Dissolve twenty grains of Nitrate of 
Silver in about an oimce of distilled water. In another 
glass vessel dissolve the same weight of Iodide of 
Potassium in about the same quantity of water. The 
solutions are mixed, when a yellow precipitate of Iodide 
of Silver is immediately formed. Pour off as much as 
possible of the clear liquid which contains Nitrate of 
Potash, and also a little unconverted Iodide of Potassium. 
Next make a strong solution of Iodide of Potassium, 
say about two hundred grains to the ounce of water, 
and add it little by little with constant stirring to the 
still moist Iodide of Silver. The latter will be dissolved 
and form a clear solution called '^ Double-iodide.'* 

When a sheet has been brushed over with, or floated 
on, this solution, it is hung up to dry, or it may only be 
drained for a few minutes before being immersed in a 
pan of clean water. This decomposes the double Iodide, 
throwing down that of Silver on the surfisice and in the 
pores of the paper as a yellow precipitate. When well 
washed the paper is dried and put aside for future use. 
It is not sensitive to light, and is even said to be im- 
proved by exposure to sunshine. 

By the second method of Argento-iodizing the paper, 
the sheet is first floated for about a minute on a bath 
containing twenty grains of Nitrate of Silver to the 
ounce of distilled water, and is hung up to dry in the 
dark room. It is next immersed in a solution containing 
twenty-five grains of Iodide of Potassium to the ounce 
of water, where it remains for a minute or more. It is 
then drained and immersed in a dish of water, where it 
is allowed to soak for a short time, the water being 
changed several times until the whole of the excess of 
.Iodide of Potassium is removed. These sheets, like 
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those prepared by the previous process, maybe keptih 
a dry place till required for final sensitizing. 

To JEoccite the Paper. — Make two solutions, one a 
saturated solution of Gallic acid in cold distilled watet 
{No. 1) ; and the other (No. 2) as follows:-— 

Nitrate of Silver. . 50 grains ] Aceto-NUrate 
Glacial Acetic Acid. 1 drachm > f q-j 
Distilled Water . . 1 ounce j ^^ ^*^^' 

In the dark room, lay the piece of Iodized paper on 
a slab of glass or flat board covered with clean blotting- 
paper. Mix in a clean cup, containing one ounce of 
distilled water, fifteen drops of No. 1, and the same 
proportion of No. 2. Apply the mixture to the surface 
of the paper either by means of a broad cameFs-hair 
brush, a glass rod, or a tuft of cotton wool drawn partly 
into the neck of a glass tube (Buckle's brush). When 
evenly spread, hold up the paper by the comer to 
drain for an instant, then blot o£E superfluous moisture, 
attach the paper to the glass in the dark slide and ex- 
pose in the Camera as soon after as possible ; for if 
iSie paper is allowed to get dry, the Nitrate of Silver 
solution will become concentrated by evaporation and 
dissolve out the Iodide. 

The proper time of exposure in the Camera can 
only be learnt by experience. Stated generally the 
case may be put thus : — give Jive times the exposure re- 
quired for a wet Collodion film. 

To Develop the Picture^ lay it on a flat board or glass 
slab and brush over it, with a Buckle's brush, or spread 
with a glass rod, a mixture composed of equal parts of 
saturated Gallic acid (No. 1) and Aceto-Nitrate of 
Silver (No. 2) freshly mixed. If the exposure has 
been rightly timed, the image will begin to appear 
almost immediately of a black colour, and will gradiuiUy 
gain full intensity whilst the shadows renudn quite 
clear. If the image is red and the shadows not clear, 
these effects show that the exposure has been too pro- 
longed; or that sufiicient restraining acid has not been 
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lifted in the sensitizing of the paper. It is almost hope- 
less to obtain a good Negative under such circum- 
stances, if the development has been carried to this 
extent. Nevertheless, if several other papers have been 
similarly exposed or prepared, they may make excellent 

•Negatives by altering the proportion of the Aceto- 
nitrate of Silver (No. 2) used in developing. Double the 
mecLsure of Acetic Acid, and halve the weight of Nitrate 
of Silver. 

The picture is fixed in a weak solution of Hjrposul- 
phite of Soda, by immersion therein, until all yellow 
Iodide has been dissolved out. The strength of solu- 
tion is not of much importance. Four ounces of 
Hyposulphite in a pint of water will clear up the image 
in from five to fifteen minutes, according to the tempe- 
rature and the depth to which the Iodide has penetrated 

- the paper. A concentrated solution shoald not be used, 
as this is apt to attack the half-tones of this partly 
organic image. The same solution will serve for 
several prints, and indeed may be used over and over 
again, if the precaution is taken to wash the developed 
prints for a short time previous to immersion in the 

• Hyposulphite ; because both free Nitrate of Silver and 
acids decompose the fixing solution. 

The Negative is now washed in many changes of 
water and himg up to dry, after which it is waxed, or 
Tendered more translucent, to fit it for printing and also 
to destroy the uneven grain of the paper through which 
the light has to permeate. Lay the Negative on a 
warm slab of glass or marble and rub it over with 
bleached beeswax, which will permeate the pores, 
leaving an excess which must be absorbed by placing 
the Negative between two or three folds of blotting- 
paper on a board, and ironing with a laundresses hot 
fiat iron. A non-drying oil may be used for the same 
purpose; but this is apt to contaminate the sensitive 
paper with which the Negative is placed in contact 
during printing, causing the former to repel the after- 
solutions applied .to it. 
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The above constitutes the '' Talbotype " {vooem pure 
and simple, and bj it many off t^ most beautiful pho- 
tographs have been produced, both in landscape and in 
portraiture ; although, from the nature of the materials 
employed, there is not that absolute sharpness of deli- 
neation which some consider the greatest beauty of a 
Photographic image. Various simplifications and 
modifications of Talbot's process have arisen, some of 
which, for particular purposes, are practised at the 
present day when other Negative methods are unavail- 
able or more troublesome. The most important of 
these is : — 

in. — The Waxed Paper Process, 

This modification of Mr. Talbot's discovery is very 
valuable to those who from circumstances cannot carry 
about with them large packages of glass, or other fra- 
gile materials ; and besides, it possesses other valuable 
advantages which will be readily appreciated. The 
only drawbacks to its use are its comparative insen- 
sitiveness, and its not yielding such sharply defined 
prints as Collodion or other films on glass. 

The best paper to use is thin Saxe^ which should be 
carefully examined by transmitted light opposite a 
window, to see whether there are opaque spots or 
visible inequalities. The selected sheets are cut to a 
size rather larger than the dark frame of the Camera, 
so as to give space for handling them at the edges cnr 
corners. A fiat-bottomed porcelain dish is filled to 
the depth of about a quarter of an inch with clean 
water, and placed on a sandbath, or over another 
vessel containing water. Some bleached beeswax is 
put in the upper dish and heat applied from below. 
The melted wax will fioat on the top. Lay a sheet of 
selected paper on this, and immediately remove it. 
Repeat the same with several successive sheets, bear- 
ing in mind that one of these is quite sufidcient to fully 
impregnate at least ^yq others. Supposing we wish to 
have one hundred finished sheets, lay twenty down oa» 
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the melted wax. The next operation consists in driving 
the superflnons wax into the odiers. 

Make a folio of three or four folds of thick blotdng- 
paper, open the folio and lay down two sheets of plain 
paper, tlien one of waxed, above that again two of 
plain, and so on until there are altogether about thirty 
sheets. Close the folio on a flat table, and with a 
laundress's hot iron rub hard first on one side of the 
folio, and by turning it over, on the other. Whilst still 
warm open the folio, and where there appears to be an 
excess of wax (easily discerned by the glistening sur- 
face), insert another plain sheet. Repeat the ironing 
until all the superfluous wax has been absorbed. 
Should any sheets not be thoroughly waxed, they may 
be left over for completion till next occasion of 
working. 

Care must be taken not to have the iron too hot, 
because that would cause decomposition of the wax. 
At the same time to &cilitate the impregnation of the 
paper, this difiiculty may be overcome by rapid rub- 
bing and frequently turning over the folio. 

Iodizing the Waxed Paper, — Make the following 
solution : — 

Distilled Water 1 quart 

Sugar of Milk 400 grains. 

Iodide of Potassium 800 



Bromide of ditto 60 






When the solution is made and filtered, pour it into 
a flat porcelain or glass dish. Immerse iJie sheets one 
by one, removing air bubbles with a soft brush. 
Twenty or thirty sheets may thus be put in and 
allowed to soak for half an hour, or longer, moving 
them about occasionally to promote even Iodizing. 
The iheets are now hung up singly to dry, when they 
may be kept in a folio for future use. The solution 
may be bottled up for another occasion. 

The Iodized paper is sensitized in a solution made in 
Ike following proportions : — 
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Distilled Water 1 ounce. 

Nitrate of Silver 85 grains. 

Glacial Acetic Acid 85 minims. 

This bath is poured into a flat porcelain or glass 
bath, each Iodized sheet is immersed separately, care 
being taken to avoid air bubbles, or to remove them 
with a brush ; and also to keep the sheets from adhering 
together. After remaining here for two or three 
minutes, the sheets are taken out separately and 
immersed in a bath of distilled or filtered rain water, 
and moved about for a few minutes. They are then 
transferred into a pan of common water, and again 
washed for a short time ; after which they are drained 
for a little, and blotted ofE separately in folds of dean 
blotting-paper for future use. 

These sensitive papers may be used at once while 
still wet, or with proper care they will keep in good 
condition for many weeks. In the latter case, how- 
ever, it is of the greatest importance that they should 
be well washed, else any Nitrate of Silver still clinging 
to them would by concentration dissolve out the lodida 
and leave an insensible patch. The best way of pre- 
serving the sensitized papers for a long time, is to 
interleave a folio of clean bibulous paper with them, 
and shutting up in ' such a way that they have no 
access to light, and as little as possible to changes of 
air. In this way the writer has preserved them for 
more than six weeks both before and after exposure in 
the Camera, and whilst he was rambling about in 
distant parts of the country. When these papers are 
fully washed and dried, they are considerably less 
sensitive than when used in the damp state aSter a 
shorter washing; but they possess other advantages^ 
one important one being that the development may be 
postponed for many days. 

The development is effected by means of a saturated 
solution of Gallic acid in distilled water, or, in case of 
emergency, in clear river or spring water. The wcHxis* 



TPE WAXED-PAFEB PROCESS. 189 

tion is made thus: — ^A quart or more of water is 
shaken up with an excess of Gallic acid— -one himdred 
grains of acid being a considerable excess. After set- 
tling, the supernatant liquid is poured or filtered into 
a flat-bottomed dish, and say four or five exposed 
papers placed therein and moved about for a short 
time. The images will begin to appear, unless the 
paper has been excessively washed. Remove the 
papers for an instant, and mix with the above araoimt 
of Grallic solution al3out half a drachm of "Aceto- 
nitrate of Silver,^ the same as was used in ex- 
citing the paper. Replace the papers singly, as be- 
fore, when, if the exposure has been right, the images 
will shortly begin to blacken up, and after a time will 
gain fidl intensity. Of course they must be moved 
about occasionally to prevent them from sticking to- 
gether and to promote even development. 

When rinsed in water the Negatives are fixed in a 
solution of Hyposulphite of Soda. Cyanide of Potas- 
sium is not admissible, because it destroys or at least 
greatly weakens this semi-organic image. A convenient 
strength of Hyposulphite is six ounces to a pint of com- 
mon water, which will dissolve out all the yellow Iodide 
and Bromide in from ten to thirty minutes. This solu- 
tion should not be used more than once, because it de- 
composes and stains paper with indelible markings. 

The fixed Negative is now washed in many changes 
of water, and dried, when the appearance of the picture 
is much like that of a Negative on plain paper. But, 
by holding it near a bright fire, the wax is re-melted, 
and the deep shadows resume the original translucency 
of the waxed paper. 

These Negatives, when made on thin paper, may be 
printed from either side without losing any appreciable 
sharpness, and consequently are eminently adapted for 
printing by the single transfer Carbon process. 

We have said nothing about the exposure in the 
Camera, simply because this is so much a matter of 
experience that no definite rules can be laid down. If 
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the sheets are exposed in the wet state after a short 
washing, or no washing at all, from three to eight times 
the exposure for the most sensitive wet Collodion plates 
will be required. But if the sheets have been well 
washed and dried, about from fifteen to twenty times 
that exposure will be nearer the mark. In any case 
the mode of development is the same. 

rV. — Willises Aniline Printing Process, 

This exceedingly ingenious process is different from 
all other methods, inasmuch as it produces a positive 
from a positive, and vice versd. Hence it is eminently 
adapted for the reproduction of engineers' plans and 
drawings without the aid of a Camera. The process is 
based on the fact, long ago ascertained, that Aniline 
with Chromic Acid strikes a deep blue colour. To 
utilize this fact the following plan has been found very 
efficient by the writer. 

Paper.— Select a thick, smooth-surfaced, and highly- 
sized plain paper. The thickest quality of Scuce will 
be found about the best that can at present be obtained, 
but it can still better be adapted for this purpose by 
hot-pressing each sheet before applying the Chemicals. 
The object of hot-pressing is to compress the fibre into 
the most compact state, and thus to keep the chemicals 
as much as possible on the surface. 

Sensitizing Solution : — 

Bichromate of Ammonia . 50 grains, or less. 
Phosphoric Acid (solution) 1 drachm (fluid). 

Water 1 oimce. 

The Phosphoric Acid to be used in the above for- 
mula is the tribasic form, not readily obtained at an 
ordinary chemist's shop, except in a very dilute form, 
and of uncertain strength. The following indications 
will guide the operator as to the strength or quantity of 
his Phosphoric Acid. If too little acid is present the 
picture will develop of a reddish tint ; if too much the 
coloiu: will be green. The best tint is a purplish black 
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obtained by regulating the acid according to the above 
indications of colour. Tet after all one need not be 
very particular on this point, because the colour can 
be afiterwards changed. 

To Sensitize the Paper it is pinned down by the cor- 
ners to a drawing board, and the above solution is 
spread over its upper surface evenly with a broad camel- 
ludr brush, or otherwise, and dried quickly by the fire or 
in a warm room. The object of drying quickly is to 
prevent the solution from penetrating far into the paper. 
The colour of the dried surface should be of a deep and 
imiform orange tint. 

The sensitive papers should, if possible, be used 
daring the same day on which they are prepared. If 
kept for twenty-four hours or upwards, a considerable 
<>fmfmitinTi of sensitiveness is apparent, and oflen they 
will not take the aniline vapour uniformly. 

The Eccposure varies according to the intensity of 
the light and the resisting medium of paper, &c., 
through which the light has to be filtered The trans- 
parent or translucent picture is laid on the glass of 
the printing frame, and the surface of the sensitized 
paper is pressed in contact, just as in the ordinary print- 
ing process. The proper time of exposure is not, 
however, so readily detected by the eye as in silver 
prints; but a very short experience will render the 
matter easy. When exposed for the proper time, a 
weU defined outline of all the dark portions of the print 
should be apparent in orange colour on a darker ground. 
Generally speaking, the time of exposure is about one- 
fifth of that required for the same subject on the most 
sensitive silver-chlorized paper. But the indications 
of over and under-exposure are easily discerned when 
we come to the— 

Development. — A shallow woooden box (about two 
inches deep) with a lid of the same material, forms a 
very convenient developing dish. Pin to the inner 
surface of the lid two or three folds of bibulous paper. 
Moisten them with a solution composed of common com- 
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mercial Aniline (four drachms), and Benzol (two ounces 
or more). About a drachm of this mixture will be suffi- 
cient to develop a print about two feet square. Place 
inside, on the bottom of the box, as many prints as 
will lie thereon, but not on the top of each other. Put 
on the lid. In about twenty minutes, more or less, the 
whole should be fully developed by the vapour of Ani- 
line falling upon them. Now is the time to examine 
for over or under-exposure. If the exposure has 
been a little too long a feeble green, blue, or reddish 
image (the colour depending to a great extent on the 
amount of Phosphoric acid in the Bichromate) will be 
perceptible. But if the time of exposure has been 
greatly exceeded, no image at all, or at least a very, 
feeble one, will be apparent, because the light has had 
time to penetrate through the dark parts of the inter- 
cepting medium and decompose the Bichromate. 

The symptoms of under-exposure are just the re- 
verse. In such cases the exposed papers develop all • 
over, so to speak, the high lights being discoloured by 
the Aniline vapour nearly as readily as the shadows. 

The development being complete, it is of little con- 
sequence whether the resulting image be red, green, or 
blue. The tone can be changed in the simplest manner. 
But before doing so it is advisable to^ the picture by 
washing off the soluble salts. This is done in common 
water. Immerse the print in water acidulated with 
Nitric or Sulphuric acid ; quickly the original colour, 
whatever it may have been, will change to a deep 
bluish green. Wash the print and again immerse &i 
in water containing a few drops of Ammonia^ irheB|i 
almost instantly, the picture turns to a rosy purple rimdljfii 
Try the acid again. The green will be deeper than .]|||^ 
fore. Wash once more, and immerse in a weak aolulj^ 
of Ferrocyanide of Potassium ; then the green will bs^: 
the most delicate spring-leaf kind. These chameleaar; 
like changes of colour may be made over and over agaia;; 
but the most remarkable fact connected with them 'is, 
that after every change the colours are much improved, 
and a greater general vigour ia im^axted to the image. 
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EHLABaEMENTS. 

Sectioh I. — Enlargement hy the Camera. 

This is a special branch of the Art, and conBiats in ob- 
taimDg large proofs from small Negatives. For this 
purpose two methods have been adopted, one by direct 
printing through a Solar Camera, and the other by 
using a feebler light, and bringing out the enlarged 
image by deveiopment. The latter is the plan gene- 
nlly adopted in this country, because our solar light is 
very uncertain ; and after alt, the difference between 
a modes of conducting the operation can hardly 
be detected in the proof, when everything is set about 
in the proper manner. 

Woodward's Solar Camera. 
Tiie principle of the Solar Camera ia very eimple. 
The Camera is composed eBsentially of a large lens, I,, 
called the condenser, at the principal focus of which an 
icromatic objective, L, ia pliicod. A mirror, j\B, 
tiirowB the solar rays, tt, on the condonaer, 1 ; and tlie 
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n^ative, J, moveable by means of a rack, K, is placed 
between the two lenses at a distance which yariea 
with that of the screen on which the image is to be 
formed. 

The ordinary size of condenser is about eight inches 
in diameter, but it may be made larger with advantage. 
The reason for this is very simple ; the larger the lens 
is the more light it collects, and consequently the more 
quickly is the Positive printed. For instance, if a con- 
denser of nine inches is employed, and with it an ex- 
posure of half an hour is required to obtain an enlarge- 
ment by direct printing on silver-chlorized paper, a 
condenser of double the area will print the picture in 
half the time. The focal length of the condenser should 
not be less than twice its diameter, nor more than three 
times. If a small condenser is used, sufficient light 
may not be collected to impress the image within a 
I'easonable time. On the other hand, if a large con- 
denser is used, the errors arising from spherical aber- 
ration become considerable. 

The objective, or lens L, maybe an ordinary portrait 
combination ; but care must be taken, in this case, thai 
the lens which faces the ground glass, as in ordinarj^ 
work, now faces the Negative to be reproduced, J. 

The Negative should be moveable in the direction ol 
the axis ot the optical system by means of rack and 
pinion, so as to admit of any amount of enlargement 
that may be required. 

' An adjustible mirror, AB, is so placed and regulated 
as to throw the sun*s rays through die condenser, I, and 
the; enlarging lens, L. 

The management of the apparatus is very simple. 
It is sufficient to place the part EHBA of the solai 
camera in an opening in a darkened window, to ccmi- 
municate by means of the adjusting screws, B and D, 
the movements necessary for keeping the -solar rayi 
always reflected iti the same direction, I/; to properly 
adjjust the negative, J, so that its enlarged image ifl 
sharply formed on a screen, placed at a distance and 

4.' 
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perpendicular to the optical axis of the apparatus, and, 
kstlj, to substitute for the screen a sheet of sensitive 
paper or ot^er Photographic surface. 

Considerable improvements have been made in the 
Solar camera of Woodward, notably those by Dr. 
Monckhoven, who, to cure the evils arising from the 
aberrations of sphericity, whereby the various trans- 
mitted rays do not arrive at the same focal point, con- 
Btructed his condenser on what is called the dialytie 
principle. This principle consists in intercepting the 
eone of rays from a single crown-glass condensing lens, 
by a concave lens by which the aberrations both of 
sphericity and colour may be, the former considerably 
and the latter altogether, remedied. The accompanying 
sectional diagram of this camera will serve to is^ow its 
eonstruction. 



The large condenser, A B, is what is called a crossed 
ImSj one side being more convex than the other. The 
more convex side is placed towards the source of light; 
The refracted rays are intercepted in their passage 
through the camera by the correcting lens, C D, which is 
concavo-convex, the concave sidef acing the condenser. 
This lens simply corrects for spherical and chromatic 
aberrations. The wooden &ame, E F, which holds the 
Negative to be enlarged is moveable by means of a 
milled-head screw, G, nearer or &rther away from the 
lens, M, when required. 

i.The front of the camera to which the objective or 

o2 
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enlarging lens is fixed, is also moveable towards oi 
from the frame, E F, by means of the screw, L. 

In other respects Dr. Monckhoyen's solar apparatm 
is similar to Woodward's, and the mode of using them 
identically the same. At the same tiihe, although boti 
of them are called " Solar cameras," they can be used 
for enlargements by artificial light. But in this lattei 
case the enlarged image will have to be devdqpec 
instead ci being directly impressed, on account of th< 
feeble actinism of artificial, compared with solar fight. 

There are several kinds of artificial light which maj 
be employed with good effect, namely, the Electric, the 
Magnesium, or the Lime light The first is considered 
to be the most actinic, but the expense of producing i1 
m sufiicient power precludes its commercial aidoption. 
Magnesium wire or ribbon when ignited is also higfalj 
actinic and often used, so also is the " lime" light ; but 
as the latter requires the preliminary preparation of a 
stock of Oxygen and Hydrogen (coal gas will answei 
for the latter) in separarate gas bags, the former mode 
of illumination is generally adopted by those who arc 
only occasionally working at enlargements. 

Whatever be the light used it is important that i1 
should be preserved in the optical axis of the enlarging 
apparatus; for if this point be not attended to^ the 
magnified image will be less distinct than it other- 
wise would be. With artificial light no mirror ia 
Required to throw the light oh the tsondenser, bec&ilise 
the point or centre of illumination x»n be adjusted at 
discretion. 

By this method of enlargement smaU portraits, &&, 
can be pnagnified to life size, and ev^i largep-^ta 
monstrous giants if one wished that style of delineation. 
But, as a rule. Photographic enlargements are merely 
meant as a basis upon which the Painter or Gray<m- 
draughtsman can work and fill in details of expression 
and shading which the Camera must fidl to give under 
such circumstances. 
. Other Methoifs qfEnlargement'^^rhe above described 
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plan h»s been for a long time in use, and is still 
pcactised to some extent ; but the most recently adopted 
mediod of producing enlargement is by making a large 
Negative, and printing from it in the pressure frame. 
At the time this book goes to press, it may be said that 
this plan has, except for very large sizes, supplanted all 
Ae others. 

Hiere are two modes by which enlarged Negatives 
Stay be produced ; the first is by making a Positive 
transparency of the same size as the Negative on Col- 
Jodiimized' glass (see p. 152), placing that in a suitable 
frame in an aperture of a window, and then directing 
towards it a long-bodied Camera fitted with what is 
called a quarter plate, or '' carte de viaite'^lQus^ i^e fronts 
or plano-convex side of which must be turned towards 
the ground glass, or focussing screen of the Camera. 
It is important that a sheet of ground glass be placed 
outfiide of the transparency so as to equalize the light, 
nnlesB the light is seen to be truly uniform, and that is 
easily detected by an examination of the image on the 
focussing screen. But if the apparatus is pointed to- 
wards the blue or grey sky, as the case may be, there 
is no necessity for blocking off a great deal of Actinic 
li^t by any intercepting medium, such as ground 
glass. 

A Negative taken in this way can be printed from in 
the usual manner. 

Another method of obtaining a large Negative is to 
take a Positive transparency of the full size that the 
Negative is intended to be; this transparency being 
taken on wet Collodion in the manner above indicated. 
The enlarged transpar&cy after having its defects 
eliminated by a retouching artist, is used for the pro^ 
dnction of a carbon or paper Negative by the usual 
processes. Of course a CoUodionized plate can also be 
employed instead of these other methods. 

The optical principles involved in the production 
of enlargements are simple. In the Solar and similarly 
constructed Cameras, we have first of all. the Con- 
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denser, the function of which is to collect a large 
volume of light, and condense it in such a manner that 
it shall all fall evenly on the transparency whether 
that be a Negative or a Positive. The Lens or ob- 
jective behind refracts the image on to the sensitive 
medium placed in proper position. The degree of 
amplification is determined by the distance at which 
the screen is placed for the reception of the enlarge- 
ment. All those conditions which are requisite in ft 
portrait combination for producing a first-class Nega-^ 
tive, are also necessary in the objective of an enlarging 
apparatus, whether that be the Solar Camera or of any 
other kind. 

Section II. — Enlargement hy the Microscope, or 

Photomicrogrcrphy. 

The method of making enlarged images of minute 
objects by the combined use of the Microscope and 
Photography has been successfully practised by many, 
and has now reached a high degree of perfection. In 
this country, Dr. Maddox ; in America, Dr. J. J. Wood- 
ward ; and in France, M. Jules Girard, also Dr. Moi- 
tessier have long earnestly endeavoured to advance the 
progress of this most interesting and instructive branch of 
applied science4 

In the following remarks, the writer does not enter 
into the minor yet not unimportant details for the pro- 
duction of first-class work. These will be found in the 
books devoted to this speciality, some of which will be 
enumerated at the end of the section. 

Two plans will be particularized,— one where the 
ordinary microscope and a long-ranged box or bellows 
camera are conjointly employed out of doors or at an 
open window, the other where the entire operations 
are performed in the dark room, the necessary light 
being admitted through a special aperture. If pre- 
ference be given to the first method, select a window 
facing south or south-west, throw it open, place a firm 
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table near to it, fix the microscope at one end of ik 
4 or 5 feet stout deal clamped board resting on the 
table, and so arrange the instrument that when turned 
horizontally, the sun's image may be thrown by the 
;mrror or prism, set at a right angle to the path of the 
rays, through the axis of the instrument, the objective 
and eye-piece being removed. Select the camera to be 
used, and so place it on the board that the eye-piece 
end of the microscope may be passed through the 
centre of a stout cardboard cap, or brass tube lined with 
doth, made to take the place of the ordinary brass 
cap of the camera combination, the cells carrying the 
lenses having been unscrewed. Receive the image of 
the sun on the groimd glass screen, observing that the 
spot of light occupies its centre, firstly throwing the 
ordinary focussing cloth over the end of the camera and 
microscope, so as to totally exclude any light admitted 
into the camera by the side of the tube of the micro- 
scope. Now attach a low- power objective to the 
microscope, and note if the sun*s image remains 
(sentral on the focussing screen, if not, adjust the mirror, 
camera, and microscope until this be determined, then 
mark the position of the camera and microscope on the 
deal board, and clamp them there. Select the object to 
be photographed, place it on the stage, as usual (it is 
better generally to narrow the central aperture of the 
stage to nearly the size of the object by a pierced card 
blackened or black paper gummed to the under side of 
the slide), shut up the camera so that with the hand on 
the coarse rack adjustment it may be focussed at the 
same time as the head is inclined towards the focussing 
glass, so that with the focussing cloth thrown over it, 
the eye may note the definition, size of the image, and 
equality of the illumination ; test both the concave 
and plane surfaces of the mirror, or employ as illuminator 
and condenser Abraham's achromatic condensing prism. 
Make two or three diaphragms from some stout card, 
cut a central round aperture of about 3 inches diameter 
in one, and of d|- inches and 4 inches or more as desired 
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in the others; turn up «harply the top and bottom 
edges of the card to form flanges, and cut the ^des so 
as to fit tightly into the sliding part of the bodj of the 
camera, or at any rate, so as to be somewhat near to 
the ground glass ; blacken the card by black varnish, 
Indian ink, or any other simple plan, and insert the one 
with the smallest aperture into the camera ; the image 
will now appear sharper, the difEused reflected light 
from the inside of the camera being greatly diminished* 
If the body of the microscope be long and narrow, the 
dimensions of the image are often interfered with, and a 
wider and shorter tube may be needed, or the mirror, 
stage, and objective may be attached to the camera 
front, as suggested by Mr. Highley. ^ould it be 
determined to use the full range of the earners^ some 
arrangement for working the rack movement will be 
necessary, such as a rod attached at its opposite end by a 
lever or grooved wheel, connected by a bsind to the 
milled head of the coarse or fine rackwork. Suppose the 
sensitive plate prepared and ready to be dropped vnih 
its carrier into the camera, note that the illumination ia 
perfect, then shut off the light by any simple plan, as a 
velvet lined card placed against the stage, ot if the 
objective be of very long focus in front of it ; insert the 
carrier, draw up the shutter, and lift away the card, 
apportioning the period of exposure to the colour of the 
object, the distance of the screen, the brightness of 
the light, and condition of the chemicals or sensitive- 
ness of the plate ; this may range from one to several 
seconds. The Negative, when developed and cleared, 
may show a very imperfect or iU-deflned image flrom 
the want of coincidence of the visual and actinic foci of 
the objective, which for that distance may be ascer?- 
tained by tentative trials, withdrawing the objective 
Irom the object by a turn or part of a turn of the fij^e 

Jadjustible milled head, or what is perhaps preferable, by 
' £ijaving a suitable thin convex, long focus, spectacle lens, 
i ground down and fitted into a cell which screws into 
' the place of the back stop of the objective. The focua 
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of ike l&EkB required may be frotn 8 to 12 or 14 inches ; 
or a large cell with parallel glass slides, containing a 
deepl j*coloiired solution of ammonio-sulphate of copper 
maj be placed between the mirror and the stage, to shut 
off the non-actinic raya Some of the low powers are 
Ibund to have their chemical and visual foci so nearly 
coincident that they require no extra adaptation. The 
aotoal position of the objective for a given distance once 
found, a mark may be made on the board at which the 
sensitive plate was placed, to save further trouble. 

With medium powers more care is required^ and the 
adjustment collar for the thickness of tlie cover must 
be attended to ; what is needed in the objective being 
rather imder correction for colour though correct for 
spherical aberration, which latter alters with the dis- 
tance between the object and image. Generally some 
form pf condenser is necessary to concentrate the light 
from the plane mirror or prism. These are of various 
kinds, and are used as in tlie ordinary conditions of 
the microscope, but it has been foimd best to employ 
lenses of some size, of course taking care that the focus 
i» so arranged as not to scorch the object. In some 
cases there is a difficulty in getting rid of the difEraction 
lines at the edges of objects, and then a cap contaiQiDg 
a piece of ground glass in a cell, slipped over the top 
combination of the achromatic condenser, and so placed 
as to become a b^ght radiant of softened sunlight 
wherewith to illuminate the object, is found to have 
great fidvantages, though the time of exposure is 
increased. 

With high powers, the visual and actinic foci so 
nearly approximate that they are often used as if really 
coincident ; but even here it will be found a better plan 
to insert the ammonio-sulphate of copper cell, or else to 
use a prism of some considerable dispersive power, and 
illuminate the object by the violet end of the spectrum. 
At the same time as the powers increase, it becomes 
very important to employ an examining glass, as a 
Samsden's positive eye-piece, for the best point of the 
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image as regards definition on the focussing screen, or 
even to substitute for the ground glass a polished piece 
of plate glass, Dr. Woodward's method, always remem- 
bering that the more enlarged the image, the less sharp 
will it appear ; moreover, it is objectionable to strain 
the lens to work beyond its suitability, or to use the 
eye-piece with it without especial care. 

If a heliostat be employed for this form of apparatus, 
it may be placed on the window sill, having taken the 
necessary precautions for its position as regards the sun 
and its correct level ; or, as adopted by Mr. Higgins, 
it may be fixed to the side of the top of the fix)nt part 
of the camera. Much good work can be done without 
it if the chemicals be in good working order. With 
high power immersion lenses the time of exposure is 
lessened, and they have other advantages ; but what- 
ever means may be taken to illuminate the object, it is 
absolutely necessary the whole apparatus remains free 
of vibration. Indeed, after lifting the shutter of the 
camera, it is as well to pause before removing the card 
from the stage or objective. 

All that has been said respecting this first plan or 
•method as regards the mode of manipulation, will 
apply to the second method, which, however, needs a 
few additional remarks. Here the table and base-board 
are removed into the dark room, the window of which, 
facing south or south-west, is closed by a stiff shutter, 
in which an aperture has been made for the passage of 
the mirror steni of the microscope, which will require 
lengthening ; the mirror, placed on the stem now out- 
side the shutter, is worked from the inside by two 
thin rods attached to it, passing through light-tight 
apertures in the shutter : Dr. Woodward's method. 
The ammoniacal solution of sulphate of copper cell 
should be fixed vertically outside the shutter opposite 
a hole lined by a brass tube made for the passage of 
the rays of light from the mirror; a thick black 
velvet curtain or hood attached to the inside of the 
ahntter is allowed to fall over all the parts of the 
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inicroscope, where diffused light can escape into the 
dark room. The bellows part of the camera can now 
be retained or dispensed with ; and if the latter, the 
image can be received upon a finely-polished white 
card, fixed at a right angle to a heavy foot that 
can be slid along the base-board, being kept central 
by guides, and be clamped at any position; Mr. 
Wenham'a plan, and adopted by Dr. Maddox and 
0ther& 

A narrow square box, black inside, with a iront fiap 
shatter, made to hold a series of two or three different 
pierced card diaphragms, and at the back of the box 
provided with two sliding clamp bars to retain in dtu 
the ordinary different-sized plates of glass, will be found 
very serviceable. Curtains of black cloth or velvet 
should fidl firom the top of the box behind the sensitive 
plate when exposed, to check the diffused light, which 
may have passed through the plate. A slip of card 
laid against the eye-piece end of the microscope stops 
the light impinging on the plate before all is ready, 
and this is suddenly and carefully snatched away to be 
replaced when the exposure is terminated. 

It is as well to divide the base-board on the 
central line into half inches for the sake of reference 
and measurements. Also, in this plan the body of the 
microscope may be removed if found inconveniently 
long, and the objective attached to the arm carrying 
the body. Whether retained or not, it is as well to 
set one or more diaphragms in the path of the rays 
from the object to the image on the card, and one 
especially just in front of the sensitive plate, which 
must be placed in the exact position the card-screen 
occupied when the image was focussed. 
* Instead of the mirror stem of the microscope being 
passed through the shutter, if this be small, and not 
liable to vibration of any kind, a solar microscope 
mirror, with its wheel and pinion for rotation or 
altering its plane, can be fixed into an aperture in the 
shutter, centrally with the axis of the microscoi^\ 
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a very convenioat method — ^the light being passed 
through the tubular part or body of the sular micro- 
scope, either vrith or without its coudensiug lenses, 
and which abuts closely against, or fits into or ovet 
the tube carrying the achromatic condenser ; but which 
parts must be made light-tight by a velvet collar or 
curtain. With this form of apparatus, as also with the 
other, a very useful adjunct will be foimd in Mr. Weti- 
ham^s triple condenser of three plano-convex lenses^ 
by which a large amount of light, with considerable 
angular aperture for high powers, can be obtained and 
the exposure greatly shortened. If a heliostat be used 
with tills method, it must be set outside, so as to 
throw a constant beam of light on the plane mirror of 
the ordinary or solar microscope, the proper position 
of which is effected from within, or by ike hand passed 
through a loose sleeve fitted expressly into the shutter. 
In focussing in the dark room, it is as well to draw 
a dark curtain over the usual wii^dow glazed with deep 
red glass, and retain it covered during the exposure. 
The base-board should be well blackened to prevent 
reflection irom its surface, and if preferred, can be 
supported either at the window or in the dark room on 
stout legs attached to it ; it should be properly levelled, 
and all the parts of the apparatus it supports kept 
strictly central vrith the source of light. If the 
stage of the microscope and screen be set so far distant 
from each other as to prevent easy manipulation of the 
focus and simultaneous examination of the image, some 
method must be employed to bring the focussing 
arrangement under control whilst examining the image 
on the card, as a focussing rod supported at the side or 
beneath the base-board. 

For taking objects stereoscopically, for the use of 
polarized light, and for the employment of the electric, 
oxyhydric, or magnesium light, with abundant details 
of various methods of manipulation, as well as 
reference to the chief literature of the subject, we 
must refer the reader to Dr. Beale's " How to Work 
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with the Microscope,'' which has a special chapter 
on the subject ; to Mr. Hogg's '^ Treatise on the 
IGcroscope;" to Dr. Moitessier's ''La Photographic 
appliquee aux recherches Micrographiques," 1806 ; to 
Reichardt and StUrenburg's '' Lehrbuch der Mikrosko- 
pLschen Photographie," 1868; to M. Jules Girard's 
"Photomicrographie Pratique," 2*ed., 1870, and various 
excellent papers on the employment of artificial illumi- 
nation used with high powers by Dr. J. J. Woodward, 
U.S.A., copied into the microscopical journals, as welt 
as to sundry articles in the British Journal of Photo- 
graphy. The short space allotted for this subject has 
oblig^ us to curtail many points of interest ; yet we 
believe this succinct statement will suffice for guidance 
niibe inexperienced, for whom it is mainly intended. 
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CHAPTER XV. 

HICROPHOTOaRAFHT, OR REDUCED PHOTOGRAPHS. 

Bt the usual mode of coppng, which has already be 
described, reduced photographs can be taken; but i 
altogether microscopic. For instance, a whole page 
the Times newspaper can be reduced to the size of abc 
four square inches or less, and still be perfectly legil 
by the aid of a magnifying glass. But this is not t 
kind of reduction of image that we have now to d< 
with, the outlines, &c. of which can only be prope] 
discerned by an instrument similar to that by whi 
these minute photographs were taken. 

M. Wulff of Paris has described in a little book t 
whole modtis operandi by which they are produc 
on an extensive scale ; but on a small scale an instr 
ment can be extemporized very easily by any Phol 
grapher who is not even conversant with the microsco] 
A rigid board, about three and a half feet long and i 
inches wide is taken. At one end there are two uprigh 
between which a small Camera (which need not 
larger than an inch square) fitted with a one-in 
microscopic objective, can be raised or lowered so as 
place the lens opposite the centre of the Negatr 
whatever may be the size of the latter. The obj< 
glass is screwed into a brass tube projecting from t 
Camera towards the Negative to be reproduced, t 
tube being fitted with stops of different sizes. A mici 
meter head, for fine adjustments, is also necessai 
because microscopic objectives are only corrected j 
visual rays. When focussing, the best glass to use 
one coated with collodion, sensitized and washed. ( 
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this the sharpest visual image must be found with a 
powerful magnifying glass, and the chemical or actinic 
focus determined hy repeated trials. When once 
found this focus will remain constant for the same 
adjustment of apparatus. The Negative to be reduced 
is placed in a sliding frame at any required distance 
from the objective, and must be perpendicular to the 
axis of the latter. 

The illumination may either be by natural or arti- 
ficial light ; but in either case it must pass through the 
negative. When using natural light, the whole systenu* 
except the side of the negative farthest away from the 
lens, mujst be enclosed in a dark box, and that side 
exposed to the sky. Artificial light is much less 
troublesome, and all the operations may be conducted in 
any room, or at night without the usual Photographic 
messes ; but the operator must take care not to bring: 
his sensitive plate too near the source of illumination 
until the image has been developed. A paraffin lamp 
behind the Negative, with a condenser intervening, 
gives, very nearly parallel rays, which will impress 
ihe sensitive plate in from five to forty seconds- 
according to t3ie strength of the illumination, the 
density of the Negative, and the sensitiveness of the> 
diemicals. 

It is not deemed necessary to enter into minute details. 
of procedure, because they who hope to succeed in this 
process, must already be conversant with ordinary 
Photographic manipulations. A few hints will be 
sufficient. 

The Collodion should be old and structureless, of the 
ordinary kind, but simply Iodized. It must be thin,; 
and is aJl the better if it has liberated a great deal of 
Iodine by decomposition ; for this high colour, although 
impairing sensitiveness, is conducive to clearness of 
image. For a similar reason, Pyrogallic acid and not 
Protosulphate of iron should be used as a developer, 
because the. former gives a much finer silver deposit 
than the latter. . j 
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The Photogniphie dishes miy consbt of thiee tall 
win^ksses, a slop basin, and a pail of clean water; 
one glass contains the nitrate bath, which requires no 
dipper, becanse the upper part of the microscopic glass- 
dip which is used projects abore the solution; the 
second glass contains die developer, which will dec(»npose 
rapidly. Instead of this glass it would be better to poor 
a small portion of the developer on and off ^e plate as 
usual. The third glass contains the fixing sohition 
^ther of Hyposulphite of Soda or Cyanide of Potassium. 
The object of the oliier dishes is evident. 

The little proofs are often made on the thinnest of 
glass and attached to a Stanhope lens by means of 
Canada balsam. The lens is first warmed, and its fiat 
dde smeared with the balsam ; tiie picture-side of the 
glass is pressed in close contact; after a few minutes 
the thin ^ass will be perfectly adherent and free fixnn 
air bubbles intervening ; if not, warm the lens again 
and apply stronger pressure. All that is now necessary 
is to round off the comers on a stone in such a manner 
that it takes the form and dimension of the Stanhope^ 
which may be mounted as a piece of jewelry. 

This application of Pholqgraphy is exceedingly 
simple ; and although its practi«d value is little, yet it 
may serve as a source of amusement and instruction 
in the long winter evenings. 

Other Applications of Fluaograph^i-^Theae are 
numerous, and in many cases of great pmctivsal valtie. la 
Astronomy, for instance, the sur^use of the moon has been 
delineated with a fidelity of representation that was never 
known before; the physical appearances presented by an 
eclipse of the sun have been portrayed, and been die 
means of conveying much valuable information to the 
Astronomer, &c. In Meteorology automatic registrations 
are made by Photography, and these are of immense 
value. The bottom of die sea has been Photographed by 
sinking a water-tight apparati]^, and undoaing the lens 
by a string at the proper moment ; and, before long, 
an attempt will be made by the scientific expeditioi 
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sent ont in H.M.S. Challenger, to determine by means 
of Photography, a long disputed question— viz., the 
depth to which light penfitrates in the dear and open 
ocean. 

As all these applications require special apparatus, 
and do not £bi11 within the range of the ordinary Pho- 
tographer, a description of the modus operandi in each 
esse IB deemed unnecessary. 
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VOCABULARY OF PHOTOGRAPHIC 

CHEMIOALS. 



ACETIC ACID. 

Acetic Acid is a product of the oxidation of Alcohol. 
It is also prepared on a large scale by subjecting wood 
to a red heat in an iron retort, to wLich is attached a 
condenser. By a tedious process the vinegar, or Acetic 
Acid, is separated from the other constituents of the 
condensed matter and purified by distillation. 

The strength of Acetic Acid is very variable, and 
cannot be determined by its Specific Gravity. The 
most constant is what is called the " glacial, " which 
below 40° (Fahr.) becomes solid. But even this is no 
reliable indication of its strength, which can only be 
estimated by analysis. 

The commercial Glacial Acetic Acid, so termed, is 
usually diluted with water, and sometimes a trace of 
Sulphurous Acid is introduced, to confer the property 
of solidifying in cold weather, and thus to give an 
appearance of strength. It is, however, probably due in 
most cases to the decomposition of the Sulphuric Acid 
used to obtain it. Sulphurous and Hydrochloric Acids 
are both injurious in Photographic Processes, from 
their property of precipitating Nitrate of Silver. To 
detect them proceed as follows : — ^Dissolve a small 
crystal of Nitrate of Silver in a few drops of water, and 
add to it about half a drachm of the Glacial Acid ; the 
mixture should remain quite clear even when exposed 
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to light. HydrOchloiic and Sulphurous Acid produce 
a white deposit of Chloride or Sulphite of Silver, di^ 
tinguishable by Nitric Acid, which dissolves the Sul- 
phite, . but leaves the Chloride unchanged ; and if 
Aldehyde or volatile tarry matter be present in tli^ 
Acetic Acid, the mixture with Nitrate of Silver, al- 
though clear at first, becomes discoloured by the action 

of light. > 

Glacial Acetic Acid sometimes has a smell of garliq. 

In this case it probably contains an organic Sulphur 

Acid, and is unfit for use. 

Many employ a cheaper form of Acetic Acid, sold by 

druggists as ^^BeaufoyV acid. It contains less acii}* 

but is perfectly suited for Photographic purposes, only 

more bulk of it will have to be used. This form of. 

acid is more constant in its properties than Xhp 

^' Glacial Acid*', so called. 

ALBUMEN. 

Albumen is an organic principle found both in the 
animal and vegetable kingdom. Its properties are best 
studied in the white of egg, which is a very pure form c^ 
Albumen. 

Albumen is capable of existing in two states ; in one 
of which it is soluble, in the other insoluble in water. 
The aqueous solution of the soluble variety gives a 
slightly alkaline reaction to test-paper ; it is somewhi^t 
thick and glutinous, but becomes more fiuid on the 
addition of a small quantity of an alkali, such as Potash 
or Ammonia. 

Soluble Albumen may be converted into the insoluble 
form in the following ways : — ; 

1. By the Application of Heat — ^A moderately stropg 
solution of Albumen becomes opalescent and coagulate 
on being heated to about 150° Fahrenheit, but a ten\- 
perature of 212® is required if the liquid is very dilute . 
A layer of dried Albumen is not rendered insoluble by 
4^vheatof212^ 

p2 ^ 
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2. By A ddition of Strong A ctVis.— -Nitric Acid ooagu* 
lates Albumen perfectly without the aid of heat. 
Acetic Acid, however, acts differently, appearing to 
enter into combination with the Albumen, and forming 
a compound soluble in warm water acidified by Acetic 
Acid. 

3. By the Action of Metallic Salts. — ^Many of the salts 
of the metals coagulate Albumen completely. Nitrate 
of Silver doas so; also the Bichloride of Mercury. 
Ammonio-oitrate of Silver, however, does not coagulaM 
Albumen. 

The white precipitate formed on mixing Albumen 
with Nitrate of Silver is a chemical compound of the 
animal matter with Oxide of Silver, and has bera 
termed Albuminate of Silver. Its Chemical oonstitu^ 
tion has not been ascertained, but its properties 
render it valuable to the Photographer. There is only 
one drawback to its use, and that consists in the 
difficulty of afterwards entirely removing from it by 
any fixing agent the silver salts which have not been 
used up in impressing the picture. Hence such prints 
are very liable to &de, even if all other causes of 
lading were removed. 

ALCOHOL. 

Alcohol is obtained by the careful distillation of 
any spirituous or fermented liquor. If wine or beer be 
placed in a retort, and heat applied, the Alcohol, being 
more volatile than water, rises first, and may be con- 
densed in an appropriate receiver ; a portion of the 
vapour of water, however, passes over with the Alcohol, 
and dilutes it to a certain extent, forming what k 
termed *' Spirits of Wine." Much of this water may 
be removed by redistillation from Carbonate of Potash; 
but in order to render the Alcohol thoroughly (m^ 
drouSj it is necessary to employ quickUiM^ whioh ^of- 
sesses a still greater attraction for water. For tUl 
purpose strong Alcohol of 828 should be 1^ in ooii- 
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tMt with powdered quicklime for three or four days, 
or imtil die hitter has ceased to swell from absorption 
of water, Biier which it is separated by distillation, the 
retort being placed in a water-bath. 

Properties of Alcohol, — ^Pure anhydrous or absolute 
Aloohol is a Umpid liquid, of an agreeable odour and 
jnmgent taste ; sp. gr. at 60°, 794. It absorbs vapour 
of water, and becomes diluted by exposure to damp 
air ; boils at 173** Fuhr. It has never been frozen. 

Alcohol distilled from Carbonate of Potash has a 
specific gravity of 815 to 823, and contains 90 to 93 
per cent, of real spirit* 

The specific gravity of ordinary rectified Spirits of 
Wine is iibout 836, and it contains 80 to 83 per cent« 
of absolute Alcohol. 

• Different Commercial Qualities of Alcohol. — ^What is 
termed absolute Alcohol is not necessary in Photography ^ 
A spirit with less than four per cent, of water (sp. gr* 
805) may be obtained by agitating commercial Spirits 
of Wine first with Carbonate of Potash in the manner 
presently to be advised, and then with a common, 
qnality of dry Chloride* of Calcium. Put in about 
tiiree-quarters of a pound of the Chloride of Calcium 
to half a gallon of Spirit of 815 ; the greater part dis- 
solves with perceptible rise of temperature. Draw 
over as much as possible in a steam bath ; and, to pre- 
vent the residue in the retort from setting into a hard 
mass, it is well to add a little water to it, after the 
distillation is completed. In this way the commercial 
absolute Alcohol is usually prepared. 
. The next quality of Spirit is the strong Alcohol of 
815 to 823. This may be obtained by agitating 
Spirits of Wine, 836, with an excess of dry Carbonate 
of Potash. The salt termed Carbonate of Potash is a 
dtUguescent salt, having a great attraction for water ; 
ocmsequently when Spirit of Wine is shaken with Car- 
bonate of Potash, a portion of water is removed, the 
salt dissolving in it and forming a dense liquid, which 
lefosea to mix with the Alcc^ol^ and sinks to the 
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bottom. At the expiration of two or three days, if 
the bottle has been shaken frequently, the action is 
dbmplete, and the lower stratum of fluid may be drawn 
off with a syphon and rejected. 

• The cheaper and more dilute alcoholis answer very 
Well for mixing with the developer, and for various 
other purposes where strength is not reqiiisite. 

ALCOHOL, METHYLATED. 

: This is a mixture often parts of purified wood spirit 
with ninety parts of vinous Alcohol. The mixture was 
supposed not to be potable, and therefore escaped the 
high Excise duties levied on vinous Alcohol. There 
are now considerable restrictions on its sale. 

^ This form of Alcohol should not be used for making 
Collodion, as it is certain to contaminate the Nitrate of 
Silver bath with organic impurities. At the same time 
lieing very cheap it may advantageously be used for 
mixing with the Developer, and for various other Pho- 
tographic purposes, such as making of varnishes, &c. 

ALCOHOL, METHYLIC. 

V This substance, called also " Wood Alcohol," or 
*^ Pyroxylic Spirit," is analogous in constitution to 
vinous or Ethylic Alcohol. 

* This substance is a powerful solvent of resins, &c. ; 
kence the writer knows no better method of removing 
old varnished Collodion films from glass than by treat- 
ing them with this Alcohol (see p. 54). The smell is 
certainly an objectionable adjunct to its utility. 

: ALUM. 

- There are many varieties of AlumSy which may he 
briefly described as combinations of Sulphate of Alu- 
mina with the Sulphatesof Ammonia, Potash, Soda, &c. 
^ <-Sol utions of Alun\ possess the, property of rendering. 
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Gelatine insoluble in warm water ; hence the value of 
this salt in fixing Photographic proofs in pigmented 
Gelatine. . . 

AMMONIA. 

The liquid known under this name is an aqueous 
solution of the volatile gas Ammonia. Water will 
take up about seven hundred times its bulk of this gas, 
forming a solution which goes under the name of 
" Liquor AmmonicB Fortissimus,^^ or, when the water is 
less highly charged, " Liquor Ammonia.^^ But the real 
strength of the liquid does not depend on these arbi- 
trary distinctions. It can only be properly estimated 
by ascertaining- how much acid of a* definite strength 
it will neutralize. The Specific Gravity test is not 
reliable. 

Ammonia is used in several Photographic operations, 
but for these neither its strength nor its purity are of 
much importance. 

AMMONIA, BICHROMATE OF. 

f This salt is obtained by dividing a solution of 
€hromic Acid into two parts, neutralizing one with 
Ammonia, then adding the other part and evaporating. 
The. resulting crystals are permanent and soluble in 
water. 

Bichromate of Ammonia is used in many Photo- 
graphic processes, notably Willis's Aniline printing 
ifiethod, and in all other processes dependent on the pe- 
culiar property of this salt in rendering certain organic 
bodies, such as Albumen, Gelatine, &c., insoluble in 
Uieir usual menstrua, after exposure to light. 
. The rationale of the various processes seems to be 
ttiis. The Bichromate, in contact with the Gelatine or 
other organic body and exposed to Light, gives up part 
0^ its Oxygen to the organic body, which is thus ren-^ 
dered insoluble in warm water in exact proportion to 
the extent of the Acti|iic action^ 
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AMMONIA, CABBONATS OF. 

There are several Carbonates of Ammonia; bal 
one which is of any use to the Photographer gene 
goes under the name of the Sesquicarhonate^ ac 
easily recognised by its giving ofiE Ammoniacal fi 
when exposed to the air. For this reason it is in 
tant that the lumps or solution of them should be 
in closely stoppered bottles, else the excess of An 
niacal vapour would escape, and the product be us 
for its intended purpose — ^viz., AUcaline devdiopmeri 

AMMONIA, HYDROSULPHATB OP. 

This solution is formed by passing Sulphuretted 
drogen through AmmcMiia. It is used in Photogr 
for precipitating silver solutions, and for intense 
Negatives. The latter object it accomplishei 
changing the deposit on the developed image 
a dense black colour which obstructs the A( 
rays. 

The soluticm should be kept in a well stop] 
bottle, and at a distance from ^e dark room, be< 
the fiimes given ofiE are exceedingly prejudicif 
other operations which have to be performed ther< 

AMMONIUM, BBOMIDE OP. 

This is a crystallized salt, which is usually pref 
by precipitating Bromide of Calcium with Carboni 
Ammonia. It is more soluble in Alcohol and 1 
than the corresponding Potassium salt, and is 
useful as a Bromide in the ordinary wet Collodion 
cess ; but for the dmply Bromized processes it ii 
sufficiently soluble to give a dense creamy, film 
Nitrate of Silver, unless the Alcohol and Ether coi 
more water than is conducive to an even layer of 
Jodion on the Photographic plate. 



TOCABULABT OF CHBMICAL8. tit 



AMMONIUM, CHLORIDE OF. 

This salt is much used in preparing paper for Poti^ 
tire printing, as it is suppoised to be better adapted for 
diit purpose than any other soluble Chloride ; the rea- 
lou assigned being that the print assumes a more 
pbesing tone. TMs, however, is a mere matter of 
opnion, because much depends on other modifying 
ctuaes. 

AMMONIUM, IODIDE OP, 

11 a salt very valuable in Collodion, because it has 
the property of conferring limpidity, sensitiveness, and 
adherency to the glass, which oUier Iodides do not 
always possess. It is, however, an unstable substancei 
prone to liberate Iodine and to decompose the Collo* 
oum in which it is dissolved, unless this bad effect is 
neutralized by Iodide of Cadmium, which has an oppo- 
nie tendency. 

To decolorize Iodide of Ammonium which has been 
decomposed by keeping, shake it up with a little strong 
Ether; the Iodine will be dissolved out, and, unless 
Aloohol be present, no great loss from solution will 
result 

AMMONIUM, SULPHOCYANIDE OP, {See 
SULPHOCYANIDES.) 

ANILINE, 

' This powerful base is derived from Ind^, Nitro« 
benzol, Coal-tar, &c. 

When pure. Aniline is a thin, colourless, and highly 
tefracting oil, of a burning taste and aromatic flavour, 
With acids it forms a remarkable series of salts, which 
erystallize with great beauty and facility. 

With Chromic Acid it gives a deep green or bluish 
Uack odour, which has been taken advantage of bj" 
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Mr. Willis in his very ingenious Photographic process 
for copying' drawings, &c. 

ANIMAL CHARCOAL. 

This product of the carbonization of bones, blood, 
piuscle, &c., is sometimes used in Photography to re- 
moye colour and organic impurities from solutions of 
Nitrate of Silver. It is itself, however, often very im- 
pure, containing soluble Phosphates, &c., which react 
injuriously on Silver solutions. 

'AQUA REGIA. {See NITRO-HYDROCHLORIC 

ACID.) 

BARIUM, CHLORIDE OF. 

Barium is a metallic element very dosely allied to 
Calcium, the elementary basis of Lime. The Chloride 
of Barium is commonly employed as a test for Sul- 
phuric Acid, with which it forms an insoluble precipi- 
tate of Sulphate of Baryta. It also slightly alters the 
colour of the Photographic image when used in pre- 
paring Positive paper, which may be due in some mea- 
sure to a chemical combination of Baryta with Albu- 
men ; but it must be remembered that this Chloride, 
from its high atomic weight, contains less Chlorine than 
the alkaline Chlorides. 

Properties of Chloride of Barium. — Chloride of 
Barium occurs in the form of white crystals, soluble in 
about two parts of water at common temperatures. 
These crystals contain two atoms of water of crystal- 
lization, which are expelled at 212°, leaving the anhy- 
drous Chloride. 

« 

BENZOL. 

:' A limpid liquid, obtained commercially by distilling 
off the most volatile constituent of the substance known: 
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ab ** Coal Naphtha." It does not mix with water, but 
is dissolved in any quantity by Alcohol or Ether. 

Benzol is used in dissolving resins for varnishes, and 

in a few Photographic processes which have now fallen 

• into desuetude. It also dissolves Caoutchouc and Gutta 

Percha, forming solutions oilen used as a substratiun for 

the Collodion film in the dry processes. 

' BITUMEN OF JUD^A, OR ASPHALTUM, 

• 

ifl an indurated pitch found in the Dead Sea, in 
Trinidad, and many other places. 

It is the basis of most black varnishes, being soluble 
in Naphtha and some other substances. 

Being sensitive to light, it has also been used in 
tome Photographic processes, first by M. Nicephore 
Niepce in his Photo-engraving process ; by Mr. 
M^q[>herson for Photo-lithography; and by Mr. Pouncy 
for printing on paper. 

^ BROMIDES, TEST FOR PURITY. 

The most common impurity in Bromides is an 
Iodide. This impurity is of little or no consequence in 
the wet Collodion process, or when sensitizing Bromized 
Collodion in a Nitrate bath ; but it is prejudicial in all 
the emulsion processes, because the particles of Iodide* 
6f Silver thus formed are much coarser than the 
Bromide, falling to the bottom of the Collodion very 
Speedily and carrying with them a proportion of 
Bromide. 

Dissolve four or five grains of the suspected Bromide 
in an ounce or two of distilled water in a test tube. 
In another similar test tube have distilled water only. 
Now dip the end of a clean glass rod into a solution of 
Chloride of Palladium, and with it stir up the Bromide 
^lution. With another rod do the same with the dis-* 
tilled water. If Iodide is absent both tubes when held 
tip tQ the light will b$ equally transparent ; but if tha 
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least trace of Iodide be mixed with the Bromide fl 
browniflh-red colour will instantly be struck. 

This is a most delicate test for an Iodide, and should 
never be omitted when one wishes' to have his Bromized 
emulsion of Silver in the finest possible state. 

BBOMINE« 

This elementary labstance is obtained from tho 
oncrystallizable residuum of sea-water, termed bittern* 
It exists in the wate^ in very minute proportions, <9^|pn- 
bined with Magnesium in the form of a soluble Bromide 
ofMagnesium. 

/Vt^MrtiM. — ^Bromine la a deep reddish-browxi liquid 
of adiaagre«M»odiMif, Whidi giroa off mddy vappv^ 
at oommon temperaturea; sparingly soluble in wa|Mr 
(1 part in 23, Lowig), but more abundrmtly solfc 
Alcohol, and especially in Ether. It is very heavy^ 
having a specific gravity of 3*0. 

In die Daguerreotype process it is used to confer a 
higher sensitiveness to the Iodized plate than it would 
other¥nise possess. 

CADMIUM, BROMIDE OF. 

This salt is much used in Photography, on account 
of its great stability and its solubility in Collodion. 

It is prepared by heating an excess of filings of the 
metal Cadmium with Hydro-bromic Acid and water. 
By evaporation acicular crystals are formed, which 
constitute the Bromide of commerce and contain four 
equivalents of water of crystalliziM^ion. This water is 
expelled by heating the Bromide in a porcelain evapo- 
rating dish on a sand-bath placed over a Bunaen*s gas^ 
burner. After a time the Bromide melts into a pasty 
mass in its own water of crystallization, and at last 
solidifies into a solid cake. It is better, however, when 
the Bromide is in the pasty state to keep stirring it oc« 
casionally with a gla^ rod to promote the complete 
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to 

expulsion of the water* The product is now pounded 
up and kept in a stock bottle. 

If the heat is raised too high a risk is run of the 
Bromide decomposing, the symptom of which is the 
liberation of Bromine, most easily detected by the sense 
of smelL In such case remove the flame or the dish 
for a short time until the temperature has been brought 
lower, 

CADMIUM, IODIDE OF. 

This salt is formed by heating filings of metallic Cad- 
mium with Iodine, or by mixing the two with addition 
of water. 

Iodide of Cadmium is very soluble, both in Alcohol 
and Water ; the solution yielding on eyaporation large 
six-sided tables of a pearly lustre, which are permanent 
in the air. The commercial Iodide is sometimes con- 
taminated with Iodide of Zinc, the crystals being im- 
perfectly formed and slowly liberating Iodine when 
dissolved in Ether and Alcohol. Pure Iodide of 
Cadmium remains nearly or quite colourless in Collodion, 
if the fluid be kept in a cool and dark place. 

Iodide of Cadmium impairs the fluidity of Collodion 
and is therefore, generally conjoined with an alkaline 
Jodide which has the opposite tendency. 

CALCIUM, BROMIDE OF. 

This salt may be obtained in various ways. THA 
simplest and perhaps the best plan is by saturating 
Hydro-bromic Acid with Carbonate of Lime. 

Its aqueous solution, when evaporated, yields siUgr 
bydrated crystals. It is not much used in Photo- 
graphy. 

CALCIUM, IODIDE OP. 

• This salt, useful for the preparation of some other 
Jodides, may be obtained either by saturating Hjdriodiq 
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Acid with Carbonate of Linie, or by digesting lodinp 
with metallic Iron and Water until the liquid is purely 
green, then adding excess of Lime and filtering off the 
solution from the precipitate and evaporating. 

It is very soluble in Alcohol ; but, on account of its 
instability, is very seldom used for Iodizing Collodion.. 

CAMPHOR. 

This substance is obtained by distillsttion from the 
camphor laurel of China and Japan. When a small 
piece is added to solutions of Gelatine, Albumen, 
Tannin, &c., it tends to prevent them from decomposi- 
tion atid mould. 

CANADA BALSAM. 

Is a kind of inspissated turpentine obtained from a 
species of fir tree. In Photography it is used for 
cementing the components of Actinic lenses, and when 
dissolved in Benzol for rendering paper highly trans- 
lucent. 

CAOUTCHOUC. 

This compound, known also by the name of " India 
Rubber'* is the inspissated milky juice of certain trees 
growing m America and the East Indies. 

Chloroform is the most perfect solvent for Caoutchouc, 
an4 leaves it unchanged on evaporation. Benzol also 
acts upon it. Mineral Naphtha takes it up on applying 
heat, but the residue after evaporation is sticky. 

By combination with Sulphur, Caoutchouc undergoes 
a change of properties, familiar to us in the article 
sold as vulcanized India-rubber. 

Thin solution of Caoutchouc in Benzol is often use^l 
as a substratum to Collodion in some of the dry pro- 
cesses; but in this respect it is inferior to dilute 
Albumen. It is also used to render the black varnishes, 
^hen dry, less brittle, than they would otherwise be. '^ 
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CARBOLIC ACID. . 

Like Creasote, this substance is derived from wood 
or coal tar. It is a powerful antiseptic— or preventive 
of putrefaction, more so than Creasote. For this 
purpose a very minute quantity added to Albumen, &c., 
will prevent decay or mould. 

CASTOR OIL. 

This oil is extracted from the seeds of Ridnus com- 
munis^ or Palma Christi, both of which are cultivated 
in warm climates. 

In Photography it is used in a small quantity to 
confer toughness on Collodion for transferring from the 
glass, and also to give the same property to Photographic 
varnishes. 

CHARCOAL, ANIMAL. 

Animal Charcoal is obtained by heating animal sub- 
stances, such as bones, dried blood, horns, <&c., tp 
redness, in close vessels, until all volatile empyreumatic 
matters have been driven off, and a residue of Carbon 
reniains. When prepared from bones, it contains ^ 
large quantity of inorganic matter in the shape of 
Carbonate and Phosphate of Lime. Animal Charcoal 
is freed from these earthy salts by repeated digestion in 
Hydrochloric Acid ; but imless very carefully washed 
it is apt to retain an acid reaction, and so to liberate 
free Nitric Acid when added to solution of Nitrate of 
Silver. 

Properties. — Animal Charcoal, when pure, consists 
solely of Carbon, and bums away in the air without 
leaving any residue : it is remarkable for its property 
of decolorizing solutions; the organic colouring sub- 
stance being separated, but not actually destroyed^ as 
it is by Chlorine employed as a bleaching* agent. This 
power of absorbing colouring matter is not possessed iii 
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an equal degree by all varieties of Charcoal, but is in 
great measure peculiar to those derived from the animal 
kingdom. 

CHLOROFOftM. 

r 

This volatile liquid is obtained hy tlie action of 
Chloride of Lime upon dilute AlcohoL It does not 
inix with water, but is very soluble in Spirit. 

Chloroform is the best solvent known for Caoutchouc, 
and it also dissolves fintfa puidn zMbdily. Amber 
and many other resins are mora or lev soluble in 
Chloroform; and this solvent is weU suited for the 
preparation of Photographic Yarniahea, from its vola- 
tility, and from its having no solvent power on any of 
the varieties of Collodion films, some of which would 
be dissolved by an Alcohol Varioish. 

CITRIC ACID. 

This acid is derived from the juice of lemons and 
other fruits. It is made to undergo a short fermenta- 
tion in order that impurities may subside. It is then 
neutralized with chaUc, by which Citrate of Calcium, 
an insoluble compound, is formed. After washing, this 
Oitrate is decomposed with dilute Sulphuric Acid ; the 
IMdution is evaporated and left to crystallize. The pro- 
ittot may be purified by another process; but for 
rkotographic work this is not necessary. 

CStric Acid is a powerful retardent to the action of 
the developer, much more so than Acetic Acid. Hence, 
in hot weather it is much used; and, for the same 
reason, it is also very useful when intensifying a 
Negative, as it tends to keep the shadows dear. 

A small proportion of Citric Acid may be added with 
great advantage to the Nitrate solution for sensitiziiig 
Positive paper, when there is too much tendenqr 
exhibited by the p^per to print of a paL^ daly 
tone. 
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CREASOTE, OR KREASOTE, 

is manufactured fr<)m wood tar, and is sometimes 
used, in minute quantity, for keeping dilute solutions 
of Albumen, Tannin, and other organic solutions from 
mould or putrefaction. In this respect, however, it is 
much inferior to dilute Carbolic Acid. 



ETHER, SULPHURIC. 

It win be altogether unnecessary to describe the 
manufacture of this compound, because it can only be 
prepared properly by those thoroughly conversant with 
the process on a large scale. Sufficient be it to point 
out the means of ascertaining when one has got this 
most important Photographic material in a state fit for 
his purpose. 

The first test is that of smell. If the Ether smells 
of Methyl or Wood Spirit, reject it without going 
fiirther ; but if it does not, proceed to test it farther 
with Tincture of Iodine. Put one drop of the latter 
into, say, an oimce of the Ether. If the resulting colour 
is discharged after a few hours, that Ether is not to be 
trusted to, as it certainly contains too much Methyl. 
The other test is for Specific Gravity, which should 
range fi'om 720 to not more than 730. 

When pure Ether is exposed to light it ozonizes or 
becomes acid and is liable to decompose the Iodides 
&c., with which it has afterwards to come in contact. 
Hence it should always be kept in a dark and, for 
another reason, in a cool place. 

ETHER, METHYLATED. 

This preparation is largely, indeed almost univer- 
sally, used in the manufacture of the Collodions of the 
present day. When properly rectified and purified it 
.answers very well, and, being so much cheaper than 
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the Ethylic Ether, has almost superseded that produced 
from pure Alcohcd. Its only bad tendencies are to dis« 
arrange the Nitrate bath, and by its acrid fumes to 
affect the eyes of the operator when coating his glasses 
with Collodion. 

GALLIC ACID. 

Gallic Acid is obtained from the Tannic Acid by a 
species of fermentation. The powdered galls mixed 
with water, or their infusion, is left for some weeks, 
during which it becomes mouldy, Oxygen is absorbed 
and Carbonic Acid is given off, and Gallic Acid is der 
posited in abundance. The mouldy paste is squeezed 
to get rid of foreign matters, and then boiled in water, 
which on cooling deposits the Gallic Acid. By diges- 
tion with Animal Charcoal and recrystallization it is 
obtained pure. 

Gallic Acid, like Tannic Acid, gives an intensely 
blue-black* colour with salts of Peroxide of Iron, but it 
differs from the latter in giving no precipitate with 
Gelatine. 

GELATINE. 

This is a nitrogenized organic substance somewhat 
analogous to Albumen, but differing from it in proper- 
ties. It is obtained by subjecting bones, hoofs, horns, 
calves' feet, etc., to the action of boiling water. The 
jelly formed on cooling is termed size, or, when dried 
and cut into slices, ghe. Gelatine, as it is sold in the 
shops, is a pure form of Glue. Isinglass is gelatine 
prepared chiefly in Russia, from the air-bladders of 
certain species of sturgeon. 

Properties of Gelatine, — Gelatine softens and swells 
up in cold water, but does not dissolve until heated; 
the hot solution, on cooling, forms a tremulous jelly. 
One ounce of cold water will retain about three grf^ 
of Isinglass without gelatinizing; but much depends 
upon the temperature, a few degrees greatly affecting 
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Ae result. The solution forms an insoluble precipi- 
tate with Tannic Acid, which has the composition of 
leather. 

When long boiled in water, und especially in pre- 
sence of an acid such as the Sulphuric, Gelatine 
undergoes a peculiar modification, and the solution 
loses either partially or entirely its property of solidi- 
fying to a jelly. 

GLYCERINE. 

Fatty bodies are resolved by treatment with an 
alkali into an acid, which combines with the alkali, 
forming a soap, and Glycerine, which remains in so- 
lution. 

Pure Glycerine, as obtained by Price's patent pro- 
cess of distillation, is a sweet viscid liquid of sp. gr. 
about 1'23 ; miscible in all proportions with Water and 
Alcohol. It is neutral to test-paper. It has little 
or no action upon Nitrate of Silver in the dark, 
and reduces it very slowly even when exposed to 
light. 

Glycerine has been used as a preservative for keep- 
ing wet Collodion films from drying during long ex- 
posures. 

GOLD, CHLORIDE OF. 

There are two Chlorides of Gold — viz., the Proto- 
chloride and the Terchloride. The latter is the one 
used in Photography. It is prepared by dissolving 
gold in aqua regia or Nitro-hydrochloric Acid. 

Absolutely pure Chloride of Gold can only be made 
from the pure metal, but as purity is not an essential 
for Photographic purposes, the following method of 
making it from standard gold coin, which also applies 
to the pure metal, will be found convenient. The 
Australian gold coins, in which the alloy is silver, are 
preferable to those of the EngUsh mint, inasmuch as 
the silver is left in the shape of imdissolved Chloride, 

q2 
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"which can be afterwards filtered out, "whereas coppe 
is much more difficult to get rid of. The mode of pre 
cedure is as follows :— ^ 

Mix in a rather tall and thin German beaker tw 
fluid drachms of Nitric with one ounce of Hydrochlori 
Acid. Unless the acids are very strong the addition ( 
water will be unnecessary. Place in the mixture, sa 
an Australian sovereign, and apply a gentle heat, whic 
should be continued till solution is complete. A watc 
bath or a warm hob will give sufficient heat to coik 
mence and continue the action. In most cases tb 
above proportion of acids will be sufficient to dissolv 
the sovereign if the gentle heat is continued; but 
not, add a little more mixed acid. A great excei 
of acid should be avoided, because it renders tbei 
neutralization or their subsequent elimination moi 
difficult. 

When solution of the gold is complete there wi 
remain a precipitate of Chloride of Silver arising froi 
the alloy. Dilute down, say with six ounces of distiUe 
water, neutralize the excess of acids with powderc 
chalk, and filter into a stock bottle. But in order t 
avoid the least trace of waste rinse out the beaker wi< 
two ounces more of distilled water, which pass throug 
the filter into the stock bottle. Repeat the rinsings & 
Thus we have the whole or nearly the whole of tl 
gold in a sovereign converted into Chloride of Grold 1 
for Photographic purposes. It is advisable to keep th 
neutral solution of Chloride in the dark, because ligl 
has the effect of causing a partial reduction of tl 
metallic element. 

As a sovereign contains 113 grains of pure gold it 
ea^ to calculate that, if waste is avoided, it will yiel 
174 grains of Chloride. 

Supposing then the Chloride of Gold thus mac 
from a sovereign is diluted, say with ten ounces < 
distilled water, each fluid ounce will contain seven tee 
grains of the Chloride, leaving four grains to be laid i 
the account of waste or a light sovereign. ^ 
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GOLD, HYPOSULPHITE OF. 

This salt, which is produced by the reaction of Chloride 
of Gold on Hyposulphite of Soda, is now rarely employed 
in Photography. In former times it was much used for 
tooinir Daguerreotype images, and went under the name 
i£^ Sel d'Or." 

Being a very unstable substance it is totally unfitted 
for toning Photographic paper prints, for which purpose 
it has been sometimes recommended. 



GUMS. 

These may be shortly described as exudations from 
Tarious kinds of trees. They are all more or less 
soluble in water, and this distinguishes them from 
" resins," which are insoluble in that menstruum. 

In Photography some of them are used as pastes for 
mounting Photographs, and in dilute solution as pre- 
aervatiyes or organifiers in the dry Collodion processes. 
The only drawback to their employment for the latter 
purpose is their tendency, when conjoined with Col- 
lodion, to cause blistering of the film during or after 
development. 

Gum Arabic may be considered the best type of that 
class of substances called *^ gums,^^ 

HYDROCHLORIC ACID, 

also known as Muriatic Acid, is a volatile gas, which 
may be liberated from most of the Chlorides by the 
action of Sulphuric Acid. Water absorbs it greedily, 
and this solution constitutes the Hydrochloric Acid of 
commerce. 

The most concentrated solution of Hydrochloric Acid 
lias a sp. gr. of 1*26, and contains about forty per cent, 
of gas. 

Pure Hydrochloric Acid is colourless, and fumes in 
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the air. The yellow colour of the commercial add de- 
pends on Chloride of Iron, or organic matter, free Bro- 
mine, &c. 

HYDROGEN, PEROXmB OF. 

This curious compound was discovered by Th^nard 
in the year 1818. It is a powerful oxidizing agent, 
and is also a reducing agent. In virtue of its former 
property, it has been recommended as a very convenient 
solution for converting the last traces of injurious 
Hyposulphites in Photographic prints into innocuous 
Sulphates. This it does by oxidizing the Hjrposulphites. 
But, unfortunately, it acts in two ways; first it oxi- 
dizes, and then reduces them. 



HYDROSULPHURIC ACID. 

This gas, also known under the name of Sulphuretted 
Hydrogen, is usually prepared by the action of dilute 
Sulphuric acid on Sulphide of iron. Cold water takes 
up about three times its volume of this gas, and the 
solution is slightly acid to litmus paper. In Photo- 
graphy it is chiefly used for reducing Silver from solu- 
tions of the salts of that metal. This it effects by 
throwing down Sulphide of Silver, which is again con- 
verted into the metal by fusion. 

It is most important that this substance should not 
be used in the dark room, as the fumes arising from it 
would destroy all chance of good Photographic work 
with the salts of Silver. 



IODINE. 

Iodine is chiefly prepared at Glasgow, from ielpf 
which is the fused ash obtained on burning seaweeds. 
The waters of the ocean contain minute quantities of 
the Iodides of Sodium and Magnesium, which are sepa- 
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rated and stored up by the growing tissues of the 
marine plant 

In tlie preparation, the mother-liquor of kelp (which 
is the liquid that remains after most of the salts, which 
contain no Iodine, have- been separated by crystalliza- 
tion) is distilled at a gentle heat vdth a certain propor- 
tion of Sulphuric acid and black oxide of Manganese. 
The Iodine passes over as a violet-coloured vapour, 
which condenses in dark-coloured plates having a 
metallic lustre. 

Iodine is sparingly soluble in water, but dissolves 
readily in Ether and Alcohol, forming dark brown 
solutions. It also dissolves readily in solutions of the 
alkaline Iodides, such as those of Ammonium, Potas- 
sium, &c. 

Besides its valuable Photographic properties, a 
dilute solution of Iodine is an excellent test for the 
presence of a soluble Hyposulphite even in extremely 
minute quantity. If a Hyposulphite be present, the 
colour of the Iodine is instantly discharged. 

IRON, AMMONIO-SULPHATE OF. 

This is a double salt of iron prepared by mixing 
«qnal equivalents of Protosulphate of Tron and Sul- 
phate of Ammonia. Take 139 parts of Protosulphate 
of Iron and 75 of Sulphate of Ammonia, dissolve them 
in a minimum of water, and set aside in an evapo- 
rating dish till the double salt crystallizes. It has been 
recommended to use this salt as a developer instead of 
the plain Protosulphate, chiefly on account of its 
greater stability. It possesses no other advantages. 

IKON, IODIDE OR 

Iodide of Iron is prepared by digesting an excess of 
Iron filings with pulverized Iodine and water. It is 
very soluble in water and in Alcohol, but the solution 
rapidly absorbs Oxygen, and deposits Peroxide of 
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Iron ; hence the importance of preserving it in contact 
with metallic Iron, with whic'h the separated Iodine 
may recombine. By very careful evaporation, hy- 
drated crystals of Proto-iodide may be obtained, but the 
composition of the solid salt usually sold under that 
name cannot be depended on. 

At one time this Iodide was much vaunted as con- 
ferring great sensitiveness on Collodion. But this 
opinion seems to be erroneous. 

IRON, PROTACETATB OF. 

There are two Acetates of Iron, a Protacetate, which 
is nearly colourless, and a Peracetate, which is red ; 
the former only is useful in Photography. 

A solution of the Protacetate containing a slight ex- 
pess of the Sulphate, but sufficiently pure for Photo- 
graphic purposes, may be made by dissolving 12 grains 
of Protosulphate of Iron, and 12 grains of crystallized 
Acetate of Lead, each in half an ounce of water, mix- 
ing, and filtering from the white deposit, which is 
Sulphate of Lead. The solution is very iinstable^ 
and soon deposits a reddish Sub-salt, or if free Acetic 
Acid be present, it assimies a red colour. ^ 

A mixture of Acetate of Soda with Protosulphate o£ 
Iron, six grains of the former and twelve grains of the 
latter to an ounce of water, acts in Photography very 
much in the same manner as the pure solution of the 
Acetate. 

• A developer made from this salt soon oxidizes. It 
should therefore only be made as wanted. 

IRON, PROTOSULPHATE OF. 

This salt, sometimes called copperas or green vitriol, 
is obtained by acting on iron wire or filings with dilute 
Sulphuric Acid, evaporating and crystallizing. When 
pure, the crystals are of a fine bluish green colour, 
£ree from red stains, and in the form of obH^ue rhombia 
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prisms. In dry air they effloresce, but in moist air 
ihey become partially oxidized into a per-salt and 
aasume a. red colour. 

Protosulphate of Iron forms double salts with the 
Sulphates of Ammonia and Potash. Its aqueous solu- 
tion absorbs Binoxide of Nitrogen from the air and 
becomes of a deep brown colour. As Binoxide of 
Nitrogen is itself a reducing agent, it has been erro- 
neously supposed by some, that this changed solution 
is a more energetic developer than the plain Protosul- 
phate. 

KAOLIN, OR CHINA CLAY. 

' This is prepared, by careful levigation, from moulder- 
ing granite and other disintegrated felspathic rocks. It 
is a Silicate of Alumina, containing Silicic Acid or Flinty 
united with the base Alumina. Kaolin is perfectly 
insoluble in water and in acids, and produces no de- 
composition in solution of Nitrate of Silver. It is em- 
ployed by Photographers to decolorize solutions of 
Nitrate of Silver which have become brown from the 
action of Albumen or other organic matters. 

Commercial Kaolin may contain chalk, in which 
state it produces alkalinity in solution of Nitrate of 
Silver when Salts of Ammonia are present. The im- 
purity, detected by its efEervescence with acids, is re- 
moved by washing the Kaolin in diluted vinegar and 
subsequently in water. 

LEAD, ACETATE OF. 

The neutral Acetate of Lead is a very abundant sub- 
^nce in commerce, and is known as Sugar of Lead^ 
It is prepared by digesting Oxide of Lead in Pyrolig- 
neous or Acetic Acid, and crystallizes in acicular 
masses. 

■' Acetate of Lead is easily soluble in cold water, but 
the solution is usually milky, either from the presence 
9f a little Carbonate mixed with the Acetate, or fron^ 
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Carbonic Acid or Carbonate of Lime in the water 
used. 

When a little of this salt is added to the Grallic Acid 
developer for paper Negatives or Positiyes, it exercises 
a marked effect in forwarding the development. The 
rationale is not known, but the fact remains. 

LIME, CHLORIDB OF. 

The exact chemical composition of this substance is 
a subject of dispute among chemists. It emits the 
peculiar odour of Hypochlorous Acid when exposed to 
the air, and at the same time absorbs Carbonic Acid. 

In Photography it is sometimes used in the Gold 
toning bath to neutralize the acidity of the solution ; 
but it must be so used with great discretion, otherwise 
the Chlorine which escapes attacks the silver image and 
greatly weakens it. 

On account of its powerful oxidizing properties, 8 
solution of this salt has been recommended for eliminate 
ing the last traces of soluble Hyposulphite from 
washed Photographic prints. This it effects in thef' 
same way as Peroxide of Hydrogen, by oxidizing the 
Hyposulphite into an innocuous Sulphate. It is doubt- 
ful, however, whether the advantage gained will counter- 
balance the disadvantage of an enfeebled print. 

The so-called Chloride of Lime is an excellent sub* 
stance for removing silver stains from the hands, linen,* 
&c. Make up a little of the dry Chloride into a paste, 
with water acidulated vdth any acid, and apply to the 
stains by hard rubbing. They will quickly disappear. 
Afterwards wash vdth Hyposulphite of Soda solution, 
which absorbs the disagreeable Chlorine fumes. 

LITMUS, 

Litmus is a vegetable substance prepared from various 
ItcAen^, which are principally collected on rocks adjoining 
the sea. The blue colouring-matter is extracted by a' 
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pectdiar process, and is afterwards made up into a paste 
with chalk, plaster of Paris, &c. 

Litmus occurs in commerce in the form of small 
cubes of a fine violet colour. In using it for the pre- 
paration of test-papers, it is digested in hot water, the 
solution concentrated at a gentle heat, and sheets of 
porous paper soaked in the blue liquid so formed. 
The red papers are prepared at first in the same manner, 
but are afterwards placed in water which has been 
rendered faintly acid with Sulphuric or Hydrochloric 
Acid. Papers are prepared also of a purplish tint, which 
becomes fudl blue with alkalies, andbright red with acids* 

MAGNESIUM. 

This is a silver-white metal of crystalline structure 
and somewhat brittle. It is obtained from the Chloride 
by several methods which need not be described here. 

If kept in dry air this metal is not altered, but, ii^ 
damp air, it soon becomes covered with a film of 
Hydrate of Magnesium. 

Its only use in Photography is for the purpose <of 
illumination, as it emits a most dazzling light when 
burnt in air or Oxygen. For this purpose it is sold in 
the form of wire or ribbon. The light emitted is sup- 
posed to be more actinic than any other form of arti-^ 
ficial illumination. 

. An ingenious lamp with a reflector has been devised, 
which facilitates the production of a regidar and con- 
stant flame from the burning metal. The product of 
the combustion is Magnesia. 

The Bromide and Iodide of Magnesium are objec^ 
tionable in Photography by reason of their great 
afiinity for water and their liability to decomposition. 

MERCURY, CHLORIDE OF 

(Formerly Bichloride). 

This salt, also called Corrosive Sublimate, and often 
Bichloride of Mercury (the atomic weight of Mercury 
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\>eiDg doubled), may be formed by heating Mercury in 
excess of Chlorine, or, more economically, by subliming 
a mixture of Sulphate of Mercury and Chloride of 
Sodium. 

Properties. — A very corrosive and poisonous salt, 
usually sold in semitransparent, crystalline masses, or 
in the state of powder. Soluble in 16 parts of cold, 
and in 3 of hot water ; more abundantly so in Alcohol, 
and also in Ether. The solubility in water may be 
increased by the addition of free Hydrochloric Acid, or 
of Chloride of Ammonium. 

This salt is sometimes used as an intensifier for 
Negatives. A saturated aqueous solution is poured 
over the image imtil the latter becomes of a whitish 
grey colour. The film is then washed, and treated 
with a one- grain solution of Iodide of Potassium until 
the image assumes a green tone, which is very non- 
actinic. Negatives so treated, after repeated exposures 
to light become too dense. 

NITRIC ACID. 

Nitric acid or aqua-fortis is manufactured on a large 
scale by mixing equal weights of Nitrate of Potash and 
Sulphuric Acid and distilling the mixture in a retort 
by means of heat. The Nitric Acid passes over and is 
condensed, while Sulphate of Potash remains behind. 
It is purified and strengthened by redistillation with 
an equal weight of Sulphuric Acid. 

The strength of commercial Nitric Acid varies much ; 
but^ except for the purpose of making Pyroxyline, 
exactitude in strength is of little importance to the 
Photographer. For acidulating the Nitrate bath, for 
making Chloride of Gold, Nitrate of Silver, &c., purity 
is of some consequence, but not great strength. 

To detect the most common impurities, dilute a 
portion of the acid with distilled water, and add a drop 
or two of solution of Nitrate of Silver. If a white 
^oudiness appears, Chlorine is present. To detect 
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Sulphates or Sulphuric Acid, dilute another portion 
and add a few drops of solution of Chloride of Barium 
in distilled water. If no cloudiness appears, Sulphated 
are absent. 

NITRO-HYDROCHLORIC ACID. 

This is a mixture of Nitric and Hydrochloric Adds, 
sometimes called aqua regia or Nitro-muriatic acid. In 
Photography it is used for dissolving Gold (see Gold^ 
Chloride of). 

PHOSPHORIC ACID. 

This acid in a diluted form is used in Willis's 
Aniline process. It may be prepared by pouring four 
fluid ounces of Nitric Acid and eight ounces of distilled 
water on six drachms of Phosphorus in a retort, and 
applying the heat of a sandbath. The distillation should 
proceed till the residue in the retort is of a syrupy 
consistence. The syrup is then poured into a platinum 
vessel, and heated to a dull red. On cooling, it con- 
cretes into a transparent mass, often assuming the 
crystalline form. This constitutes what is called 
Glacial Phosphoric Acid, which may be diluted to any 
extent. 

POTASH. 

Potash, the Oxide of Potassium, is obtained from 
Carbonate of Potash by separating the Carbonic Acid 
by means of Caustic Lime. Lime is a more feeble base 
than Potash, but the Carbonate of Lime, being insoluble 
in water, is at once formed on adding Milk of Lime to 
a solution of Carbonate of Potash in not less than 
twelve parts of water. 

Properties, — Usually met with in the form of solid 
lumps, or in cylindrical sticks, which are formed by 
melting the Potash and running it into a mould. It 
always contains one atom of water, which cannot be 
driven off by the application of heat. 
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Potash is soluble almost to any extent in water, much 
heat being evolved. The solution is powerfully alkaline, 
and acts rapidly upon the skin ; it dissolves fatty and 
resinous bodies, converting them into soaps. Solution 
of Potash absorbs Carbonic Acid quickly from the air, 
and should therefore be preserved in stoppered bottles ; 
the glass stoppers must be wiped occasionally, in order 
to prevent them from becoming immovably fixed by 
the solvent action of the Potash upon the Silica of the 
glass. 

Solution of Potash is a powerful detergent, and is 
sometimes used in Photography for removing grease 
from glass, &c. This object it effects by converting 
tiie oil or grease into a soluble soap. 

POTASH, BICHROMATE OF. 

This salt is analogous in its properties to the corre- 
sponding salt of Ammonia, and is used for the same 
purposes. 

It is obtained by acting on Chromate of Potash with 
Nitric or other Acid. The acid abstracts half the 
Potash, and deep orange or red crystals are deposited, 
which constitute the Bichromate. 

POTASH, NITJLA.TE OF. 

This salt, also termed Mtre, or Saltpetre, is an 
abundant natural product, found efflorescent upon 
the soil in certain parts of the East Indies. It is 
also produced artificially in what are called Nitre- 
beds. 

There are different qualities of Nitre sold in com- 
merce, some of which contain much Chloride of Potas- 
sium, detected on dissolving the Nitre in distilled water, 
and adding a drop or two of solution of Nitrate of 
Silver. This impurity is injurious when the Nitre is 
employed for Photographic use : in the manufacture of 
Pyroxyline it decomposes the Nitric Acid ; and in the 
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088^ of positive developing solutions, the presence of 
Chloride in the Nitre seems to produce a white cloudi- 
iiflSi» on the film. 

A quality of Nitre which answers very well for 
making Pyroxyline «an be obtained at the operative 
chemists* at a very cheap rate ; it is often sold as pure 
Nitre, but usually contains sufficient Chloride to 
produce an opalescence with Nitrate of Silver ; if the 
imfMirity is in larger quantity, and produces a decided 
precipitate with Nitrate of Silver, the sample must be 
rejected 

POTASH, PERMANGANATE OF, 

is a salt which has been recommended for destroying 
organic matter in the Nitrate of Silver bath. It acts 
as an oxidizing agent, but it is very doubtful whether 
the advantage gained is not counterbalanced by other 
obvious disadvantages. 

POTASSIUM, BROMIDE OF. 

Bromide of Potassium is prepared by adding Bromine 
to Caustic Potash, and heating the product, which is a 
mixture of Bromide of Potassium and Bromate of 
Potash, to redness, in order to drive off the Oxygen 
from the latter salt. It crystallizes in anhydrous cubes, 
like the Chloride and Iodide of Potassium ; it is easily 
soluble in water, but very sparingly so in Alcohol ; it 
yields red fumes of Bromine when acted upon by hot 
and strong Sulphuric Acid. 

Bromide of Potassium was extensively used in the 
paper — especially the waxed paper — negative processes. 
It is also occasionally used in Collodion, but from its 
sparing solubility in Alcohol and Ether, it is inferior to 
same other Bromides. 

POTASSIUM, CYANIDE OF. 
This salt is obtained by mixing eight parts of 
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thoroughly dried Ferrocyanide of Potassium with three 
parts of dry Carbonate of Potash, and' fusing the 
mixture in a covered earthen crucible. When effer-* 
yescence has ceased, and iron which separates, has 
settled down, the clear liquid is poured off, and on 
cooling, solidifies into the white mass known as Cyanide 
of Potassium. Thus obtained it is not pure, but pure 
enough for the Photographic purposes to which it is 
applied, viz. fixing the image and removing silver 
stains from the hands, &c. 

Cyanide of Potassium, being highly poisonous, must 
be used with great caution. If there exist abrasions 
or cuts on the hands, it is not safe to use, because, by 
absorption of the poison, serious results might ensue. 
Care also should be taken not to allow acid to get 
mixed with the solution ; for, in that case, fumes of 
Hydrocyanic or Prussic acid would be given oft^ 
These fumes, incautiously inhaled, might cause fainting, 
or even death. The first symptom after inhaling the 
fumes, is a feeling of constriction in the throat and 
giddiness. 

POTASSroM, lODroE OF. 

This salt may be prepared by dissolving Iodide in a 
solution of Potash until it assumes a brown colour. 
Iodide of Potassium, and Iodide of Potash are thus 
formed, but by evaporation and heating to redness, the 
latter salt parts with its Oxygen, and is converted into 
Iodide of Potassium. The salt is then redissolved, 
filtered, and allowed to crystallize. 

Iodide of Potassium may contain several incidental 
impurities from carelessness in the manufacture. If 
Carbonate, lodate, or Sulphate be present, solution of 
Chloride of Barium will detect them. In the two former 
instances the precipitate dissolves on the addition of a 
single drop of pure dilute Nitric Acid, but in the latter 
case it is insoluble. 

A simple test for Carbonate of Potash, which is the 
most objectionable impurity, is to dissolve the Iodide in 
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about three times its weight of Lime water ; a turbidity 
will indicate the presence of Carbonate. 

The mere fact of reddened Litmus-paper becoming 
blue in solution of Iodide of Potassium is no proof of 
impurity, since the finest crystals which can be obtained 
hare an alkaline reaction. But if an Alcoholic solution 
of the Iodide remains quite colourless when exposed for 
scYeral days to a strong light, it is almost certain that 
an excess of alkali is present : the chemically pure 
Iodide of Potassium is generally decomposed by light, 
and assumes a faint straw-yellow tint, returning how- 
ever to its colourless condition on putting the bottle 
again in a dark place. 

Iodide of Potassium may, when required, be purified 
by recryfitallizing it from Spirit, or by dissolving it in 
Alcohol of 805, in which Carbonate, Sulphate, and 
lodate are insoluble. 

POTASSIUM, SULPHIDE OF. 

There are many Sulphides of Potassium, but the one 
cocomonly employed by Photographers, and sold in 
commerce as "Liver of Sulphur," is an impure Tersul- 
phide. It is prepared by heating Sulphur with 
Carbonate of Potash, the result of which is that a portion 
of the Sulphur is oxidized into Sulphuric Acid, and 
combines with Potash, forming Sulphate of Potash, 
whilst another portion enters into combination with 
Potassium, producing a Sulphide of Potassium contain- 
ing three atoms of Sulphur to one of Potassium. 

** Liver of Sulphur " is used for reducing the Silver 
which has been taken up by Hyposulphite of Soda from 
Negatives or Positives. 

POTASSIUM, SULPHOCYANIDE OF. 

{See SULPHOCTANIDES.) 

PYROGALLIC ACID. 

This substance is obtained by the action of 
beat of 420'' (Fah.) on GaUic Acid, The acid sub-. 
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limes and is collected in the form of white shiny 
scales. 

Pyrogallic acid can hardly be called a real acid, as it 
does not redden blue litmus-paper. It is very soluble 
in water, Alcohol, and Ether. Its aqueous solution soon 
decomposes by oxidation ; but an Alcoholic or Ethereal 
solution will remain unchanged for a very long time. 

It is a powerful deoxidizer, and reduces the Oxides 
of all the noble metals, hence its value as a developer 
in Photography, 

SALICIN. 

This substance is an extract from the bark of the 
willow, poplar, and some other trees. 

It is obtained by exhausting the bark with boiling 
water, concentrating the solution, and digesting with 
Protoxide of Lead. The Lead is got rid of by precipi- 
tation with Sulphuretted Hydrogen. On evaporation, 
Salicin crystallizes out, and is purified by treatment 
with animal charcoal and again crystallizing. 

It forms white silky needles, of an intensely bitter 
taste, and has an alkaline reaction. It is soluble in from 
five to six parts of water. 

A solution of this substance forms an excellent 
preservative for dry plates. 

SEL D'OR. 
(See Gold, Hyposulphite of,) 

SILVER. 

This metal, the Luna or Diana of the Alchemists, is 
found native in Peru and Mexico ; but its principal ore 
is the Sulphide. 

When pure it has a sp. gr. of 10*5, and is very 
malleable and ductile ; melts at a bright red heat. 
Silver does not oxidize in the air, but when exposed to 
an impure atmosphere containing traces of Sulphuretted 
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Hydrogen, it is slowly tarnished, from formation of 
Sulphide of Silver. It dissolves in strong boiling 
Sulphuric Acid, but the best solvent for it is Nitric 
Acid. 

The standard coin of the realm is an alloy of Silver 
and Copper, containing 92*5 per cent, of Silver. 

To prepare pure Nitrate of Silver from it, dissolve in 
Nitric Acid by aid of heat, and evaporate until crystals 
are obtained. Then wash the crystals with a little 
dilute Nitric Acid, redissolve them in water, and 
crystallize by evaporation a second time. 

The process is also occasionally conducted by boiling 
down the impure acid solution of the Silver to dryness, 
without any crystallization, and fusing the product 
pretty atronglyy until a portion taken out, dissolved in 
water, and filtered from Oxide of Copper, ceases to give 
a blue colour with Ammonia, showing that the Nitrate 
of Copper is quite decomposed.; afterwards recrystallize 
as before. Perhaps the easiest method is, to dissolve 
the alloy in Nitric Acid, immerse a piece of metallic 
Copper until the Silver is wholly precipitated, remove 
the Copper, wash the Silver well with water, then 
ydth a little Nitrate of Silver to remove any adhering 
Copper, and lastly dissolve in Nitric Acid and crystal- 
lize ; or else take the Silver as precipitated by Copper, 
wash it, and dissolve in Nitric Acid, avoiding all excess 
(or if excess has been added, evaporate carefully to dry- 
ness to expel it) ; and to neutralize and remove traces 
of Copper, add Oxide of Silver to the boiling solution 
until on filtering and testing a portion with Ammonia^ 
no blue colour is perceived, then filter the whole. This 
solution, if of the right strength (see Appendix), 
might be used at once for Photographic purposes, 

SILVER, ALBUMINATE OF. 

This name has been given to the insoluble white 

.substance precipitated on adding Nitrate of Silver to a 

solution of Albumen, and which analysis shows to coi^'^ 

b2 i 
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tain Oxide of Silver combined with the animal matter. 
It is reducible to a red subcompoimd, both by white 
light and by Hydrogen Gas. 

SILVER, AMMONIO-NITRATE OF. 

Crystallized Nitrate of Silver absorbs Ammoniacal 
gas rapidly, with production of heat sufficient to fuse 
the resulting compound, which is white, and containsi 
22*5 per cent, of Ammonia with 77*5 per cent, of 
Nitrate of Silver. The solution however which Photo- 
graphers employ, is prepared by adding to the solution 
of Nitrate of Silver, quite neutral, a pure solution of 
Ammonia until the precipitate which £rst forms is 
nearly redissolved, and then filtering. 

Ammonio-nitrate of Silver is often used for sensi- 
tizing p^tn-salted paper for Positive printing ; but it 
is not suited for Albuminized paper, as the Ammonia 
dissolves off the Albumen. 

SILVER, BROMIDE OF. 

This salt is now much used in Photography, espe- 
cially in the dry processes. 

It may be produced, either by direct imion of its 
elements, as in the Daguerreotype process, or by 
double decomposition between Nitrate of Silver and a 
soluble Bromide, as in the wet and emulsion processes 
of Photography. 

Bromide of Silver is insoluble in water : soluble in 
alkaline Hyposulphites, Cyanides, Sulphocyanides, and 
Ammonia. By exposure to light it darkens to a 
tawny grey colour ; yet, like the corresponding Iodide, 
it is capable of yielding, by development, a visible from 
an invisible image in the Camera. 

SILVER, CARBONATE OF. 

This is a white or yellowish powder deposited on 
IKlding any soluble Carbonate to solution of Nitrate of 
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Silver. It is only slightly soluble in Water, or in sola* 
lion of Nitrate of Silver, buJb yet sufficiently so to 
produce an alkaline reaction to Litmus. More soluble 
in water containing Nitrate of Ammonia, and freely so 
in Ammonia itself. Also dissolved by dilute Nitric 
or Acetic Acid, forming a Nitrate or Acetate. 

SILVER, CHLORIDE OP. 

Chloride of Silver may be obtained by the direct 
union of Silver and Chlorine, or, as in the preparation 
of papers for Positive printing, by double decomposi- 
tion of Nitrate of Silver and a soluble Chloride. 

SILVER, IODIDE OF. 

In the Daguerreotype process. Iodide of Silver is 
produced by a direct union of the elements, but, in 
the Collodion and other Photographic processes, by 
the double decomposition of a soluble Iodide and 
Nitrate of Silver. 

This compound differs from the corresponding 
Bromide and Chloride in being insoluble in Ammonia ; 
but it resembles them in being readily dissolved by 
Hyposulphites, Cyanides, and Sulphocyanides. It is 
also soluble to some extent in concentrated solutions of 
the Alkaline Chlorides, Bromides, and Iodide& 

SILVER, NITRATE OP. 

Preparation and Properties. — The preparation of 
Nitrate of Silver has been sufficiently described under 
the head of Silver, to which the reader is referred^ 
There are, however, some points of pr^tical import- 
tance yet to be considered. 

Pure Nitrate of Silver may be made from alloys of 
Silver and Copper, as described (art. Silveb) ; but 
eince the heat which is necessary to decompose the 
titrate of Copper often produces Nitrite of Silver^ it 
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IB adviised that Silver nearly free from Copper should 
be chosen in preference* The consumption of Nitrate 
of Silver in Photography has now become very large, 
and it fortunately happens that the crystallized salt can 
be obtained ia almost any quantity at a moderate price, 
being a bye-product in the operations of parting Gold 
and Silver, which are carried on in the refineries. 
The assay processes also yield a portion of the Nitrate 
sold in commerce, but not by any means the greater 
part. 

This facility of obtaining commercial crystallized 
Nitrate of Silver at a price which is very little above 
that of. the. metal it contains, has however acted in^ 
juriously as regards the purity of the article ; since it 
necessarily leaves its manufacture in the hands of a 
few individuals', who are not able to pay that attention 
to it which is needed. The crystals are usually sent 
out simply dried off from the Nitric Acid, as a revise 
product on which no profit can be expected. Inten- 
tional adulteration, however, is not practised by the 
large producers of Nitrate of Silver, so far as the writer 
is aware. 

The purity of Nitrate of Silver may easily be ascer^ 
tained by dissolving a portion in distilled water, and 
precipitating the solution entirely with pure Hydro- 
chloric Acid ; the liquid filtered from the precipitate 
should leave no residue on evaporation to diyness^ 

Nitrate of Potash and Nitrate of Copper have been 
spoken of as occasional impurities in commercial Nitrate 
of Silver, but the presence of these salts in small 
quantity would have little effect except in reducing the 
strength of the Baths. The peculiar Photographic 
action of bad Nitrate of Silver is probably to be referred 
to a different « cause — ^viz., to the presence of oxidized 
organic matter. In the assay processes fragments of 
charcoal are introduced to prevent the acid from bump- 
ing as it dissolves the Silver ; we have good reason for 
believing that during this process, the Nitric Acid oxi- 
dizes the charcoal into a substance which has an affinity 
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for the Silver salt ; and the writer has found that Nitrate 
of Silyer so produced is altogether unfit for Collodion 
Photography. 

When old Nitrate Baths are precipitated by Zinc, 
organic matter is carried down by the reduced Silver, 
and the product, if converted into Nitrate of Silver 
without previous fusion, is useless for Photographic 
purposes. 

The writer has also detected impurity of a similar 
kind, but in less quantity, in cases where no charcoal 
had been employed. Pieces of straw, &c, may per- 
haps fall into the acid ; but, however this may be, the 
fact is certain that Nitrate of Silver prepared by dis- 
solving Silver in Nitric Acid, and evaporating to dry- 
ness vdthout any crystallization, cannot be depended 
on for Photography. 

It has been suggested that the Nitrate of Silver for 
the Bath should be niade purposely by dissolving pure 
Silver in pure Nitric Acid. Probably, however, no 
manufacturer would care to compete with the refiners, 
who are in a better position to supply the article at 
a reasonable price. RecrystaUization seems therefore 
to be the proper remedy. The first crop of crystals 
may be dried o£E from the acid, and then crystallized a 
second time from distilled water ; after which the pro- 
duct will be in a pure state if charcoal and substances 
of that kind have been excluded. This second crystal- 
lization ought not, according to a competent authority, 
to add more than fourpence, or at most sixpence, to the 
price per ounce. 

A saturated solution of the purified crystals slowly 
restores the blue colour of reddened litmus- paper, if 
the Nitric Acid be expelled by heating to 240° previous 
to the second crystallization. This proceeding, how- 
ever, is not actually necessary, inasmuch as a trace of 
adhering Nitric Acid can always be removed by Car- 
bonate of Soda when making the Bath ; and it is well 
known that the presence of a little acid facilitates the 
crystallization of Nitrate of Silver, 
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SILVER, OXIDE OF. 

Oxide of silver may be obtained by adding a solu- 
tion of Potash (pure or nearly free from Chloride) to 
one of Nitrate of Silver ; a brown-black precipitate of 
Oxide of Silver falls, which may be collected on a 
filter and washed, or it may )>e allowed to settle down, 
the clear liquid poured off, fresh water added, and the 
Oxide again allowed to settle; this being repeated 
until the Nitrate of Potash and Potash have been 
removed, which may be ascertained either by eYajwrat- 
ing a little on a slip of glass, or, if excess of Potash 
was added in the first place, by testing with red litmus- 
paper. It may be kept in a bottle in a moist state, its 
use being to neutralize Nitrate of Silver Baths, and to 
separate Oxide of C5opper from Nitrate of Silver ; the 
bottle should be kept in the dark. 

SILVER, SULPHIDE OF. 

This compound, sometimes termed Sulphuret of Silver, 
is formed by the action of Sulphur upon metallic Sil- 
ver, or of Sulphuretted Hydrogen or Hydrosulphate of 
Ammonia upon the Silver salts: the decomposition of Hy- 
posulphite of Silver also furnishes the black Sulphide^ 

Sulphide of Silver is insolnble in water, and in those 
substances which dissolve the Chloride, Bromide, and 
Iodide, such as Ammonia, Hyposulphites, Cyanides, 
&c. ; but it dissolves in Nitric Acid, being converted 
into soluble Sulphate and Nitrate of Silver. 

The colour of precipitated Sulphide of Silver varies 
with the quantity present ; it is black when in mass, 
but yellowish-brown in a state of fine division. 

SODA, ACETATE OF. 

This salt is obtained by recrystallizing the crude 
Acetate formed during the first stages of the manu^ 
facture of Acetic acid. 
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Acetate of Soda is of%en used along with Chloride of 
Gold in the toning bath for positive prints. 

SODA, CARBONATE OP. 

There are two Carbonates of Soda. The one (Car- 
bonate) is the common washing Soda. The other is 
the Bicarbonate, which is used in Photography some- 
times for neutralizing a. too acid Silver bath, and very 
often in the Chloride of Gold toning bath. 

SODA, HYPOSULPHITE OP, 

is a salt largely used in Photography for fixing' 
images. This it effects by virtue of the power which 
it possesses of dissolving the Haloid salts of Silver. 
This property was discovered many years ago by Sit 
John Herschel. 

Hyposulphite of Soda is made on an extensive ac&le, 
mainly for the purposes of the paper manufacturers, who 
employ it as an antichloTy or absorbent of the Chlorine 
used in bleaching the pulp of linen and cotton rags. 
Some of the inferior qualities have a yellowish colour, 
arising probably from Sulphide or free Sulphur. This 
kind should not be used for a fixing solution, as it is 
sure to impregnate the sprint with that deadly enemy 
to silver photograph*— Sulphur. Acids, even in minute 
quantity, decompose it, liberating Sulphur. Hence the 
importance of keeping H3rposulphite solutions in a 
slightly alkaline, or at least neuti^, state. 

SODIUM, CHLORIDE OF. 

Common Salt exists abundantly in nature, both in 
the form of solid rock-salt, and dissolved in the waters 
of the ocean. 

Properties. — Fusible without decomposition at low 
redness, but sublimes at higher temperatures; th« 
melted salt concretes into a hard white mass on cooling. 



i 
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Nearly insoluble in absolute Alcohol, but dissolves in 
minute quantity in rectified spirit. Soluble in three 
parts of water, both hot and cold. Crystallizes in 
cubes, which are anhydrous. 

Impurities of Common Salt — Table Salt usually con- 
tains some Chloride of Magnesium, which, being deli- 
quescent, produces a dampness by absorption of atmo- 
spheric moisture : Sulphate of Soda is also commonly 
present. The salt may be purified by repeated 
recrystallization, but it is more simple to prepare the 
pure compound directly, by neutralizing Hydrochloric 
Acid with Carbonate of Soda. 



SULPHOCYANIDBS. 

Solutions of the Sulphocyanides of Ammonium or 
Potassium have been recommended for fixing positive 
photographs, instead of Hyposulphite of Soda. But it 
is doubtful whether any advantage is gained. 



SULPHURETTED HYDROGEN. 
{See Hydrosulphubic Acid.) 

SULPHURIC ACID. 

Sulphuric acid is the highest Oxide of Sulphur, pre^ 
pared by an ingenious but roundabout process, involving 
many complicated reactions. 

In Photography the principal use of Sulphuric acid 
is confined to its employment along with Nitric acid or 
Nitrate of Potash in the manufacture of Pyroxy line. It 
is also occasionally used in a dilute form for cleaning 
glass plates^ 

The impurities contained in commercial Sulphuric 
acid are generally not of such a nature as to interfere 
with its properties either in the manufacture of Pyroxy- 
line or in cleaning refractory glass plates. An. excess 
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of water is the most dreaded impurity in making 
Pyroxyline ; but this can be detected very readily by 
ta^ng the Specific Gravity, which should range from 
1836 to 1845. 

TANNIN. 

Various organic substances, possessing an astringent 
action, have been termed ^' Tannin f' such, for instance, 
as the extractive matters from bark, used in tanning 
hides, the astringent principles of Tea and Coffee, &c. 
The most important however is the Tannin of the Gall 
Nut, known as "Tannic Add" or " Gallo-Tannic 
Acid.'' 

Gall Nuts contain as much as two-thirds of their 
weight of Tannic Acid, which is extracted by reducing 
the nuts to powder, and digesting them with washed 
Ether : the decanted liquid separates on standing into 
two portions, the lower being an aqueous solution of 
Tannic Acid, the watery constituent of which is derived 
from the washed Ether. On evaporating the aqueous- 
solution to dryness, a porous buff-coloured residue of 
amorphous Tannic Acid is obtained. 

Tannic Acid is freely soluble in water, but it rarely^ 
yields a clear solution, on account of traces of remain^ 
ing resinous matter. The reaction to test-paper is 
slightly acid, and on adding an alkali a " Tannate " ia 
formed, but the alkaline Tannates are very unstable, 
and tend to absorb Oxygen and become brown. Tannic 
Acid gives with the Per-salts of Iron a violet-black 
precipitate, which is the basis of common Writing Ink« 
Solutions of Gelatine are precipitated by Tannic Acid, 
in the form of Tanno- Gelatine, the material of Leather ^ 
Albumen is also precipitated by Tannin. When Tannic 
Acid is heated to about 600° Fahr,^ it is decomposed,, 
and yields Pyrogallic Acid. Nitrate of Silver is not 
immediately precipitated by Tannic Acid, but suffers a 
slow reduction to the state of Metallic Silver. 
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URANTOM^ NITRATE OP. 

This salt is obtained by dissolving one of the highet 
oxides of Uranium in Nitric Acid, and evaporating 
over a water bath. 

The remarkable Photographic properties of some of 
ihe Uranium salts were first discovered by Mr. Burnett^ 
of Edinburgh. Since then the Nitrate of Uranium has 
been used conjoined with Silver or Gold in several 
processes. 

The rationale seems to be this. The Uranium 
per-salt is reduced by light to a proto-salty which, when 
the exposed paper or film is brought in contact with 
Gold or SUver solutions, reduces them by again 
absorbing Oxygen and passing into a per-salt. 

WATER^ 

Distilled water is water which has been vaporized 
and again condensed. By this process it is freed from 
earthy and saline impurities, which, not being volatile, 
are left in the body of the still. When pure, distilled 
Water leaves no residue on evaporation, and it remains 
perfectly clear on the addition of Nitrate of Silver, even 
when exposed to the light. It should also be neutral 
to test-paper. 

The condensed water of steam-boilers, often sold for 
distilled water, is apt to be contaminated with oily and 
empyreumatic matters, which are very injurious to the 
Nitrate of Silver bath. Newly made stiUs, also, fail at 
first in giving a pure product, from the presence of 
grease and dust in the soldered joints. Professor 
Tomlinson has shown that a very minute amount of 
grease may be detected by camf^or. A small frag- 
ment thrown on water free from grease spins round, 
but if these impurities are present this motion ia 
prevented. 

i^otn wat^j having undergone a natural process of 
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distillation, is free from inorganic salts, but it usually 
contains a minute portion of Ammoniaj wlnoh gives it 
an alkaline reaction to test-paper. It is very good for 
Photographic purposes if collected in clean vessels, but 
"when taken from a common rain-water tank should 
always be examined, and if much organic matter be 
present, tinging it of a brown colour, and gradually 
reducing Nitrate of Silver in presence of light, it must 
be rejected. 

Spring or Eiver water, commonly known as " hard 
water," usually contains Sulphate of Lime, and Car- 
bonate of Lime dissolved in Carbonic Acid ; also Chlo- 
ride of Sodium in greater or less quantity. On 
boiling the water for twenty minutes or half an hour, 
the Carbonic Acid gas is evolved, and the greater part 
of the Carbonate of Lime (if any be present) deposits, 
forming an incrustation which dissolves in Acetic Acid 
with effervescence. Spring-water is less likely to con- 
tain brown organic matter than rain-water. 

In testing water for Carbonates, Sulphates, and 
Chlorides, divide it into two parts, and add to the first 
a dilute solution of Chloride of Barium, and to the 
second. Nitrate of Silver,* — a milkiness indicates the 
presence of either Carbonate or Sulphate in the first 
case, or of Carbonate or Chloride in the second. Next, 
acidify the two liquids with a few drops of Glacial 
Acetic Acid : if the opalescence disappears and the 
fluid becomes clear, Carbonates are present ; but if, as 
is more frequently the case, the cloudiness is only par- 
tially removed by the Acetic Acid, then the Carbonate 
is mixed with Sulphate or Chloride as the case may be. 

Water for the Nitrate Bath, — Common hard water 
can oilen be used for making a Nitrate Bath when 
nothing better is at hand. The Chlorides it contains 



* The Photographic Nitrate Bath cannot be used as a test, 
since the Iodide of Silver it contains is precipitated on dilution, 
giving a milkiness which might be mistaken fur Chloride of 
bilver. 
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are precipitated by the Nitrate of Silver, kaving small 
quantities of soluble Nitrates in solution which are not 
injurious. Carbonate of Lime, if present, neutralizes 
acid, and may render the bath alkaline if Salts of 
Ammonia are present. Sulphate of Lime causes no 
precipitation, and ought not theoretically to produce 
any injurious effect. Organic matter will almost cer^ 
tainly be injurious to the Bath, and therefore, unless 
the purity of the rain-water can be guaranteed, springs 
water will be preferable. 

Ordinary spring or river-water answers very well 
for the developers, excepting for solutions of Pyro- 
gallic Acid, which rapidly decomposes if hard water is 
used in dissolving it. 

The comparatively small amount of Chlorides usuaUy 
found in conmion water does not decompose much of 
the free Nitrate in the exposed film ; hence failure in 
the development irom that source does not arise, except 
to a very limited extent. 
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TO FIND THE EQUIVALENT FOCUS OF A LENS, AND THE 
ANGLE OF VIEW INCLUDED. 

It is often of importance, and always of interest to the Photo* 
grapher to be able to ascertain the angle of picture included on 
a plate of a given size, and also to determine the ** equivalent ^ 
or correct focal length of his lens. Mr. Shadbolt has published 
a very simple and correct method of determining both these 
points, which, with his permission, we here reproduce. 

* * If we place a theodolite upon the spot whence we are about 
to take a photograph, and having ascertained by inspection 
what portion of the view will be included upon our plate, we 
turn the instrument first to one extremity of the subject and 
then to the other, we ascertain by the number of degrees 
marked on the scale that have been passed over by the tele- 
scope what * angle of picture ' we are to have. If we move 
nearer to or further from the subject, we shall of course in- 
clude less or more of it respectively upon our plate or ground- 
glass. But for all that we do not alter the angle of picture in- 
cluded ; for if we perform the same operations as before with 
the theodolite, at the nearer and more distant stations respec- 
tively, we find just the same number of degrees on the scale 
of the instrument passed over in each case as before. 

*' If we imagine a line to be drawn from between the eyes of 
the spectator directly towards the centre of our subject, the 
'angle of picture ' means the distance to the right and left of 
the central spot to which other imaginary lines from the ob- 
server might be drawn, so as just to limit the view to that 
which our lens would include from the same spot. 
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"Mr. Qrabb hM ftlreftdjr pointed oat tbat the cunera itself 
may be made to do datj aa a theodolite, by placing it upoa a 
level table on a sheet of p^>er fastened down upon the latter ; 
then, having Mcertained hy inspection the limits of the sub- 
ject delineated upon the focnssing'Screen. tnm the camera 
rmmd until the object at one extreme occupies the centre of 
the ground -f;laas, and oconrately coincideB with a pencil line 
Toade thereon. Now with a pencil dtaw a line on the paper 
beneath the camera, parallel with one side of the latter ; tnrn 
the camera ronnd ontil the object at the other extremity of 
the sabject ctnncides with the pencil line on the focnssing- 
BOieen, and draw another line on the paper aa before. The 
angle formed by the two lines thus drawn will show the 
'angle of pioture' included. But this is not all; for if we 
draw a line oppotite la ike angle thus found, at such a distance 
Iherotrom aa shall allow the third line, bounded by the two 
prerions ones, to be of the same length aa the focnasing-Bcreea, 
a perpendicular let fall from the angle upon the third line will 
give the eqttimdeni focal length of the lens employed. This 
equivalent focal distance may or may not agree with tiie dis- 
tance of the screen from the tens— most prohaUy not, especially 
if it be a double or triple combinatioa. 

"To simplify this matter, we append the following dia- 
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" Let A B represent a moderately distant v 
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place of the camera. On focussing, we find the portion in- 
cluded OD the ground-glass to be from D to E only ; this is the 
* angle of picture.' If we now turn the camera towards D, so 
as to make its image fall on a line in the centre of the focus- 
sing-screen, and draw a line parallel with the side of the camera, 
we shall have a line ^larallel to C D — viz. c d. On turning the 
camera towards E, and making its image fall on the same 
mark on the screen, another line drawn parallel with the 
same side of the camera will also be parallel with C E — 
viz. c e, and these two lines are inclined to one another exactly 
in the same ratio as are C D and C E. 

''By measurement upon the ground -glass, we find the dis- 
tance between the images of the objects D and E to be equal 
to g h; and if we now place this line exactly opposite the 
angle c, so as to be boimded by the lines c d, c e, and lefc fall 
the perpendicular c f, the distance c / is the equivalent focus of 
the lens, and this holds good whether the marginal rays suffer 
deviation by the lens or not ; only in the latter case the equiva- 
lent focus of the lens may vary to a very trifling extent as 
the rays of light fall upon it perpendicularly or obliquely. 
This is not of any great importance i^ practice, and we merely 
name it for the sake of accuracy. Any one possessing a lens 
and camera need therefore be under no uncertainty about the 
equivalent focus of the former ; and this once ascertained, he can 
always calculate the angle of any view he may take with it, no 
matter upon what sized plate he may operate." 

QUANTITATIVE TESTING OF SOLUTIONS OF NITRATE OF 

SILVER. 

The amount of Nitrate of Silver contained in solutions of 
that salt may be estimated with sufficient delicacy for ordinary 
Photographic operations by the following simple process : — 

Take the pure crystallized Chloride of Sodiiun,— which 
operative chemists make purposely for analysis by dissolving 
the best Carbonate of Soda in pure Hydrochloric Acid, — and 
either dry it strongly or fuse it at a moderate heat, in order to 
drive ofif any water which may be retained between the 
interstices of the crystals r then dissolve in distilled water, in 
the proportion of 8^ grains to 6 fluid ounces. 

S 
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• 

In tliis way, a standard solntion of salt is formed, each 
drachm of which (containing slightly more than one-sixth of a 
grain of salt) will precipitate half a grain of Nitrate of Silver. 

To use it, measure out accurately one drachm of the Bath in 
a minim measure, and place it in a two-ounce stoppered phial, 
taking care to rinse out the measure with a drachm of dis- 
tilled water, and to add the rinsings to the fluid drachm of 
Bath ; then pour in the salt solution, in the proportion of a 
drachm for every 4 grains of Nitrate ,knovm to have been 
pretent in an ounce of the Bath which is to be tested ; shake 
the contents of the bottle briskly, until the white curds have 
perfectly separated, and the supernatant liquid is clear auid 
colourless; then add fresh portions of the standard solu- 
tion of salt by 30 minims at a time, with constant shaking. 
When the last addition causes no mUkiness, read off the total 
number of drachms employed (the last half-drachm being sub- 
tracted), and multiply that nimiber by 4 for the weight in 
grains of the Nitrate of Silver present in an ounce of the Bath. 

In this manner the strength of the Bath will be indicated 
within two grains to the ounce, or even to a single grain if the 
last additions of standard salt-solution be made in portions of 
15 instead of 30 minims. 

Supposing the Bath to be tested is thought to contain about 
28 grains of Nitrate to the ounce, it wiU be convenient to 
begin by adding to the measured drachm 6 drachms of the 
standsurd solution ; afterwards, as the milkiness and precipita-- 
tion become less marked, the process must be carried on more 
cautiously, and the bottle shaken violently for several minutes, 
in order to obtain a clear solution. A few drops of Nitric Acid 
added to the Nitrate of Silver facilitate the deposition of the 
Chloride ; but care must be taken that the sample of Nitric 
Acid employed is pure and free from Chlorine, the presence of 
which would cause an error. The delicacy of this mode 
of testing may be increased by adding to the Silver solution a 
little Bichromate of Potash, omitting the Nitric Acid ; a deep 
red precipitate of Chromate of Silver is thus formed, which 
tinges the Chloride of Silver, formed on adding the standard 
solution, until the last, when all the Silver having been pre- 
cipitated, the Chloride of Sodium finally decomposes the red. 
Chromate of Silver into the white Chloride, and the comple- 
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iion of the operation is evident from the change of colour in 
the precipitate. 

The Photographer may perhaps require to perform these 
operations when pure Chloride of Sodium is not immediately 
obtainable. In that case the ordinary commercial Chloride of 
Ammonium may be substituted, 7f grains being dissolved in 
6 fluid ounces of water. It is advisable however, when using 
a Chloride of doubtful purity, to take the precaution of trying 
the strength of the standard saline solution, by testing it upon 
30 grains of pure dried Nitrate of Silver dissolved in an ounce 
of water. 

Ordinary fluid measures are seldom graduated with perfect 
accuracy, and hence one of the various forms of ''argento- 
meter" which have been devised purposely for bath-testing is 
preferable : by its employment the necessity for calculations 
will be avoided, since the number of measures are made to 
indicate grains per ounce. Another very correct method of 
ascertaining the strength of pure solutions of Nitrate of Silver 
is by the annexed Table of Specific Gravities, which, if the 
correction be made for temperature, will indicate the number 
of grains in each ounce of solution to within a small fraction of 
a grain. If the solution to be tested has been used for some 
time in sensitizing Positive paper. Nitrate of Potash or Am- 
monia will have accumulated to a slight d^ree, and two on an 
average must, therefore, be deducted from the tabulated 
number of grains. To test an old Nitrate of Silver Collodion 
Bath, 2 grains will require tc be added, on account of the 
Ether and Alcohol which have become mixed up therewith, 
and which reduce the specific gravity more than the Nitrate of 
Potash, Ammonia, &c, increase it. 
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Table for cucertaining from the Specific Oravvty the amount of 
Nitrate of Silver contained in one flaid ounce of any pure 
Solution, at Sixty degrees Fahrenheit. 



Org. 
perfl.oz. 


Sp. Gr. 


Grs 
perfl.oz. 


Sp. Gr, 


Grs. 
per fl. oz. 


Sp. Gr. 


Gra. 
per fl. oz. 


Sp. Gr. 


10 


1-021 


43 


1084 


76 


1146 


109 


1-207 


11 


1-023 


44 


1086 


77 


1-148 


110 


1-209 


12 


1-025 


45 


1-088 


78 


1-150 


111 


1-211 


13 


1027 


46 


1-089 


79 


1-152 


112 


1-213 


14 


1029 


47 


1091 


80 


1153 


113 


1-215 


15 


1031 


48 


1093 


81 


1155 


114 


1-216 


16 


1032 


49 


1-095 


82 


1157 


115 


1-218 


17 


1-034 


60 


1-097 


83 


1-159 


116 


1-220 


18 


1036 


61 


1-099 


84 


1161 


117 


1-222 


19 


1-038 


62 


1101 


85 


1163 


118 


1-224 


20 


1-040 


53 


1103 


86 


1166 


119 


1-226 


21 


1042 


54 


1105 


87 


1167 


120 


1-227 


22 


1-044 


55 


1-106 


88 


1168 


121 


1-229 


23 


1046 


56 


1108 


89 


1170 


122 


1-231 


24 


1-048 


57 


1-110 


90 


1-172 


123 


1-233 


26 


1-050 


58 


1-112 


91 


1-174 


124 


1-235 


26 


1051 


59 


1-114 


92 


1-176 


125 


1-236 


27 


1-053 


60 


1-116 


93 


1-178 


126 


1-238 


28 


1-055 


61 


1-118 


94 


1-180 


127 


1-240 


29 


1-067 


62 


1120 


95 


1-181 


128 


1-242 


30 


1-059 


63 


1-122 


96 


1-183 


129 


1-244 


31 


1-061 


64 


1-123 


97 


1-185 


130 


1-246 


32 


1063 


65 


1-125 


98 


1187 


131 


1-247 


33 


1-066 


66 


1127 


99 


1-189 


132 


1-249 


34 


1-067 


67 


1-129 


100 


1191 


133 


1-251 


35 


1-069 


68 


1131 


101 


1-193 


134 


1-252 


36 


1070 


69 


1133 


102 


1-194 


135 


1-264 


37 


1-072 


70 


1135 


103 


1-196 


136 


1-266 


38 


1-074 


71 


1-137 


104 


1-198 


137 


1-258 


39 


1076 


72 


1-138 


105 


1-200 


138 


1-259 


40 


1078 


73 


1-140 


106 


1-202 


139 


1-261 


41 


1-080 


74 


1142 


107 


1-204 


140 


1-263 


42 


1-082 


75 


1-144 


108 


1-206 
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Correction for Temperature, etc. — ^For every 10" be- 
low 60" deduct one grain from the number quoted by the Table, 
and for every 10" above 60 add one grain to the number tabu- 
lated. In testing old Printing Solutions dedibct two, and for 
old Collodion Baths add two grains to the number quoted. 
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SAVING OF SILVER AND GOLD FROM WASTE SOLUTIONS 

AND RESIDUES. 

The judicious collection of wastes from solutions of the noble 
metals is one of the best economies that a photographer can 
practise. Seeing that these substances are most expensive 
items which must be largely used, and also bearing in mind the 
fact that very little of them is really used up in forming the 
Photographic image, it stands to reason that the rest can be 
recovered. 

1st. A large glazed earthenware or porcelain jar is provided ; 
or an ordinary cask, tarred and dried inside, will answer. It 
should be fitted with a tap near the middle, to draw off super- 
fluous water when required. Into this jar are thrown all the 
drippings of Nitrate of Silver from sensitized paper, the first 
washing water of vessels which have contained the Nitrate, 
the first washing water of Photographic prints before toning, 
and in short all waste silver salts that can be made insoluble 
by a Chloride or other Haloid. 

The jar should be well supplied with Chloride of Sodium 
(common salt) to reduce the Silver to Chloride. But some- 
times it happens that the latter insoluble compound is in a 
state of such fine division that it does not readily subside so 
as to enable one to draw off, without waste, part of the super- 
fluous liquid when necessary. In that case, acidulate with a 
little Hydrochloric or Sulphuric acid, and stir the whole well 
up. In a short time the supernatant liquid will be quite clear 
and free from silver. 

2nd. Another saving of Silver arises from the filters, the 
clippings of prints, and the bits of blotting-paper used for 
absorbing waste drops either in the Negative or Positive, 
processes. These should all be dried and placed in a bag 
until they accumulate in sufficient quantity for reduction. 
To effect this the papers or other absorbents of Nitrate of 
Silver are burnt and the ashes carefully preserved. The 
burning may be done in an ordinary grate. First clear out all 
the ashes from the fireplace, fill the grate with the clippings, 
filters, &c., and set fire to them from the top. If ignition takes 
place from the bottom, the chances are that the draught will 
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be immoderately strong, and waft np the chimney some of the 
silver. Throw on all the papers, little by little, till they are 
reduced to a fine ash, carefully sweep np the ashes, and either 
add them to the contents of the ''waste jar,'* or reserve 
them to mix with the precipitated Chloride after it has been 
dried. 

It should have been mentioned with respect to the ''waste 
jar *' that it should not be too highly charged with common 
salt ; because Chloride of Silver is, to some extent, soluble in 
concentrated solutions of Chloride of Sodium, and therefore a 
little waste might be incurred when drawing off the superfluous 
liquid. Care also should be taken to notice that all the Silver 
has been precipitated before drawing off the water. This is 
easily ascertained by adding a drop of solution of Chloride of 
Sodium to the liquid. If all the precious metal has not been 
precipitstted a decided cloudiness will be apparent. 

3rd. Another saving of Silver arises from the fixing solutions 
of Hyposulphite of Soda. This economy is seldom practised, 
for the reasons that the operation is a very disagreeable one, 
and as it is the custom now-a-days to use fresh solutions for 
every batch of prints fixed, the resulting proceeds are scarcely 
worth the trouble of recovering them. 

Silver is reduced from these used solutions by means of 
liver of Sulphur (Sulphide of Potassium). The form in which 
the Silver is precipitated is that of an impure Sulphide con- 
taining a great excess of Sulphur. But this operation must be 
conducted at a distance from the dark room, else the sulphu- 
reus fumes which are given off would be very prejudicial both 
to health and more particularly to clean and clear Photo- 
graphic manipulation. 

4th. Recovery of Gold, — ^When the toning bath has apparently 
become exhausted and refuses to tone any more prints, it still 
contaius a considerable quantity of Gold which has become 
inei*t. To precipitate this throw in a little of a solution of 
Protosulphate of Iron. The black deposit which is immediately 
formed consists mainly of Carbonate and Oxide of Iron mixed 
with metallic Gold in an extremely fine state of division. 
Filter. The precipitate remains in the filter, which should be 
dried and burnt along with the silver filters. It is not worth 
while to keep these wastes separate, as the refiner allows for 
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the Gold wlien redacing the whole, and can estimate the value 
very accurately. 

When the time has come to dear the *' waste jar ^ of its 
Chloride or other insoluble salt of Silver, all the dear water 
is drawn off with a syphon, the moist precipitate is spooned 
out into a large evaporating basin, or into one of those 
enamelled iron pots or pans which can now be purchased at 
most of the ironmongers' shops, and the water driven off by 
heat. 

All these ** wastes," when dry, may be reduced together, 
and by auy one who has competent metallurgical knowledge, 
and who is iu possession of a furnace specially fitted for the 
work ; but from the writer's experience, by far the best plan 
is to send the wastes to the professional refiner, who after 
recouping himself for his trouble, will show more of the precious 
metal than one who only works occasionally can possibly do. 

MODE OF TAKING THE SPECIFIC GRAVITY OF LIQUIDS. 

Instruments are sold, termed ** Hydrometers," which indi- 
cate specific gravity by the extent to which a glass bulb 
containing air, and properly balanced, rises or sinks in the 
liquid ; but a more exact process is by the use of the specific- 
gravity bottle. 

The bottles are made to contain exactly 1000 grains of dis- 
tilled water, and with each is sold a brass weight, which 
counterbalances it when filled with pure water. 

In taking the specific gravity of a liquid, fill the bottle quite 
full and insert the stopper, which being pierced through by 
a fine capillary tube allows the excess to escape. Then, having 
wiped the bottle quite dry, place it in the scale-pan, and 
ascertain the number of grains required to produce equi- 
librium ; this number added to, or subtracted from, unity 
(the assumed specific gravity of water), will give the density 
of the liquid. 

Thus, supposing the bottle filled with rectified Ether to 
require 250 grains to enable it to counterbalance the brass 
weight, — then 1 • mintts '250, or '750, is the specific gravity ; 
but in the case of Oil of Vitriol the bottle, when full, will be 
heavier than the counterpoise by perhaps 836 grains ; there- 
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fore Vpltu '836, id est, 1*836, is the density of the sample 
examined. 

Sometimes the bottle is made to hold only 500 grains of dis- 
tilled water in place of 1000 : in this case the number of grains 
to be added or subtracted must be multiplied by 2. 

The form of Specific Gravity bottle, now most commonly 
used, has a brass weight which counterpoises the empty bottle 
only. This is an advantage, because the weight indicated by 
the liquid, when the bottle is filled, at once indicates the. 
Specific Gravity ; or in the case of a bottle holding 500 grains 
of distilled water, the weight multiplied by 2 will indicate the 
sp. gr. The temperature should register 60° Fah. 

REMOVAL OF SILVER STAINS FROM THE HANDS, LIKEN, ETC. 

The black stains upon the hands caused by Nitrate of Silver 
may readily be removed by rubbing them with a moistened 
lump of Cyanide of Potassium, leaving it on the hands for a 
little time, and then washing well with water. A solution of 
Iodide of Potassium allowed to dry on the hands will also after 
a time change the black stains into yellow Iodide of Silver, 
which may then be removed by Hyposulphite of Soda. 

Stains upon white linen may be easily removed by brushing 
them with a solution of Iodine in Iodide of Potassium, and 
afterwards washing with water and soaking in Hyposulphite 
of Soda, or Cyanide of Potassium, until the yellow Iodide of 
Silver dissolves out; the Bichloride of Mercury (neutral 
solution) also answers well in many cases, changing the dark 
spot to white). 

The following liquid, when other means fail, is an energetic 
remover of Silver stains ; — Cyanide of Potassium, 100 grains ; 
Iodine, 10 grains; Water, 1 ounce: the solution should be 
colourless. 

REMOVAL OF STOPPERS AND CLEANSING OF BOTTLES. 

Substances which exert a solvent action on Silica are likely 
to fix the stoppers of bottles ; such, for instance, as Caustic 
Potash and Carbonate of Potash ; also iodizing solutions con- 
taining Iodide of Potassium, etc. To remove the stopper, begin 
.. by inverting the bottle for about half an hour, that the liquid 
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may gravitate into the neck, then tap it gently, pressing the 
side of the stopper, opposite to the part tapped, pretty strongly 
with the thumb, when it wiD probably be found to yield ; if 
not, continue the tapping with the wooden handle of a spatula, 
on each side successively, so as to keep up a constant vibration. 
Next fix a string to the table, and having twisted it round the 
neck, hold the other end of the string in the hand, and move 
the bottle rapidly backwards and forwards, until a considerable 
amount of heat has been generated, after which the gentle 
tapping may be resumed. Lastly, heat the neck with a spirit- 
lamp applied gradually and with constant movement, and when 
sufficient expansion has been produced, tap as before, or tie 
a cloth round the stopper, and twist it out by aid of a 
key. 

In cleansing dirty bottles, consider first the nature of the 
impurity to be removed. If it be soluble in water, a careful 
rinsing two or three times repeated will be sufficient, but in 
other cases the proper solvent must be used, or mechanical 
friction resorted to. Greasy bottles are always troublesome, 
and are likely to soil both the bottle-brushes and the washing 
water. Liquor PotasssB or a strong solution of washing Soda 
will generally remove the grease ; if not, try a little strong 
Sulphuric Acid, turning the bottle round so as to bring it into 
contact with every part, and it will generally be found that on 
washing it out the bottle will be left perfectly clean. Eed 
stains of Peroxide of Iron are removed by a few drops of 
Hydrochloric Acid ; crusts of Carbonate of Lime by the same. 
Brown stains of Sulphide of Silver dissolve in Nitric Acid. 
Varnish bottles are often most effectually cleansed by Spirit of 
Wine, followed by shot and water ; Collodion bottles, by shot 
assisted by a pointed wire, to scrape away the precipitated 
Pyroxyline. 

In using shot for cleansing, avoid those bottles which contain 
grease or resinous matter likely to adhere to the shot; bottle- 
brushes would also be soiled by using them for cleaning away 
any organic substance insoluble in water. When a consider- 
able number of bottles require cleansing, begin by marking each 
of the stoppers, or by tying them securely to the necks in order 
to avoid confusion. 



266 APPENDIX. 



REMOVAL OF VARNISH FROM GLASS PLATES. 

The black varnish may often be removed from Collodion posi- 
tives by means of Chloroform or Benzol, neither of which 
dissolves the Fyrozyline constituting the film. 

Glass plates varnished with Negative varnish, may some- 
times be cleaned with Chloroform or Benzol ; bat when the 
preservation of the picture is not an object, the plates may be 
left soaking in a solution of washing ** Soda" for several hours, 
after which the film will be removable by friction. A few 
drachms of waste Nitro-Sulphuric Acid poured over the plate, 
will oxidize the varnish and loosen the film in the course of 
half an hour. 



VARNISH FOR BLACKING BRASS-WORK. 

Take the ordinary spirit-lacquer of the shops, and rub it 
up with Lampblack into a thin cream, afterwards filtering 
through muslin. The brass-work must be heated before the 
black is applied, or it will give a shining instead of a lustre- 
less surface. 
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DEGREES CENTIGRADE, COMPARED WITH THE SCALE OF 

FAHRENHEIT. 

The Thermometric Scale in common nse in France is the 
Centigrade. The following Table will serve for its conversion 
into decrees of Fahrenheit, from the freezing to the boiling 
point of water. 



°Cent. 


°Fahr. 


°Cent. 


°Pahr. 


<»Cent. 


^'Pahr. 


"Cent. 


"Fahr. 





320 


26 


78-8 


51 


123-8 


76 


168-8 


1 


338 


27 


80-6 


52 


125-6 


77 


170-6 


2 


35-6 


28 


82-4 


53 


127-4 


78 


172-4 


3 


37-4 


29 


84-2 


54 


129-2 


79 


174-2 


4 


39-2 


30 


860 


55 


1310 


80 


176-0 


5 


410 


31 


87-8 


56 


132-8 


81 


177-8 


6 


42-8 


32 


89-6 


57 


134-6 


82 


179-6 


7 


44-6 


33 


91-4 


58 


136-4 


83 


181-4 


8 


46-4 


34 


93-2 


59 


138-2 


84 


183-2 


9 


48-2 


35 


950 


60 


1400 


85 


185-0 


10 


500 


36 


96-8 


61 


141-8 


86 


186-8 


11 


51-8 


37 


98-6 


62 


143-6 


87 


188-6 


12 


53-6 


38 


100-4 


63 


145-4 


.88 


190-4 


13 


55-4 


39 


102-2 


64 


147-2 


89 


192-2 


14 


57-2 


40 


1040 


65 


149-0 


90 


194-0 


15 


590 


41 


105-8 


66 


150-8 


91 


195-8 


16 


60-8 


42 


107-6 


67 


152-6 


92 


197-6 


17 


62-6 


43 


109-4 


68 


154-4 


33 


199-4 


18 


64-4 


44 


111-2 


69 


156-2 


94 


201-2 


19 


66-2 


45 


1130 


70 


158-0 


95 


203-0 


20 


680 


46 


114-8 


71 


159-8 


96 


204-8 


21 


698 


47 


116-6 


72 


161-6 


97 


206-6 


22 


71-6 


48 


118-4 


73 


163-4 


98 


208-4 


23 


73-4 


49 


120-2 


74 


165-2 


99 


210-2 


24 


75-2 


50 


1220 


75 


167-0 


100 


212-0 


25 


770 















[Reaumur's Scale is occasionally employed in Germany/ 
Russia, etc. : in this the freezing point of water is termed 0°, 
and the boiling' point 80°. Each dejzree of Fahrenheit's scale is 
equal to four-ninths of a degree on R6aamur's : if therefore the 
number of degrees of Reaumur be multipied by 9 and divided 
by 4, the quotient plus 32 will be the corresponding degree of 
Fahrenheit. Thus 80° (R6aumur) x 9 = 720-^4 = 180 + 32 » 212" 
(Fahrenheit).] 
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WEIGHTS AND MEASURES. 

Troy or Apothecaries Weight. 

1 Pound = 12 Ounces. 1 Ounce = 8 Drachma. I Drachm 
= 3 Scruples. 1 Scruple = 20 Grains. (1 Ounce Troy = 480 
Grains^ or= 1 Ounce Avoirdupois plus 42*5 grains.) 



Avoirdupois Weight. 

1 Pound= 16 Ounces. 1 Ounce »= 16 Drachms. 1 Drachm 
= 27*343 grains. (1 Ounce Avoirdupois = 437*5 grains.) (1 
Pound Avoirdupois = 7000 Grains, or=l Pound Troy plus 24 
Troy Ounces plus 40 grains.) 



Imperial Measure. 

1 Gallon =i 8 Pints. 1 Pint = 20 Ounces. 1 Ounce = 8 
Drachms. 1 Drachm = 60 Minims. (A Wine Pint of water 
measures 16 Ounces, and weighs a Pound.) 

An Imperial Gallon of water weiglis 10 Pounds Avoirdupois, 
or 70,000 Grains. An Imperial Pint of water weighs 1 \ Pound 
Avoirdupois. A fluid Ounce of water weighs 1 Ounce Avoirdu- 
pois, or 437*5 Grains. A fluid Drachm of water weighs 54 7 
Grains^ A Minim weighs 0*91 Grains, 



French Measures of Weight. 

I Kilogramme = 1000 Grammes » something less than 2\ 
Pounds Avoirdupois. 

1 Gramme — 10 Decigrammes = 100 Centigrammes = 1000 
Milligrammes - 15*433 English Grains. 

A Gramme of water measures 1 Cubic Centimetre, or 17 
English Minims, nearly. 1000 Grammes of water Pleasure 354 
English fluid Oimces. 
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French Meaawres of Volume. 

1 Litre = 10 Decilitres = 100 Centilitres = 1000 MiUiUtpes 
= 35J English fluid Ounces. 

1 Litre = Cubic Ddcimfetre=1000 Cubic Centimdtres. 

1 Cubic Centimetre = 17 English Minims. 

A Litre of water weighs a Kilogramme, or something less than 
2\ Pounds Avoirdupois. A Cubic Centimetre of water weighs 
a Gramme. 

French Measures of Length, 

1 Mfetre = 10 Ddcimdtres = 100 Centimetres = 1000 Milli- 
metres = 39-37079 English inches. 

A metre is equivalent to the ten-millionth part of the arc of 
the meridian, extending from the Equator to the Pole. 



INDEX, 



*^* The List of Photographic ChemiccUa is placed in 
alphabetical order in the Vocabulary, 



Acetate of Soda in toning bath « . . ' . •141 

Aceto-nitrate of Silver 99, 184, 188 

Actinism 23 

Albumen, dilute, for substratum . . • . . 113 

Albuminized paper, how to print on 139 

Ammonia as a fixing agent .7 

Ammonio-uitrate of Silver 132 

Angle of view, how to estimate 255 

Aniline process •......« 190 

Apparatus for copying . 87 

„ for Landscapes *^ . 80 

„. for hot climates 64 

Bath, Nitrate, for Positives on glass . . • .36 

,, for Collodio-albumen . • . . • 99 

„ for Bromo-iodized Collodion . . .43 

„ for Iodized Collodion ..... 44 

„ for Bromized Collodion .... 106 

„ for Positive printing . . . * . 131, 132 

„ Bichromate, for. Gelatine 158 

Blurring of dry plates and remedies for . . . .115 
Bodies which &cilitate the blackening of Nitrate of Silver . 1 

Bottles, cleaning of 264 

Bromide of Silver, sensibility of, to coloured Light . . 27 

Bromide, soluble, a restrainer 119 

Bromized Collodion (Russell's) 106 

,, films, developers for . . . . . .117 

Calottfe process 182 

Camera, essentials of good 19 

,, . how to test . . . . . • . .20 

,, for hot climates 95 

„ Solar 198 

Chemicals, vocabulary of 210 

„. List of, for sending abroad . . . .95 
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ChsmioJ Spectrum °J 

Chloridei, soluble, fixing agenta ^ 

Ghloricie of ^Yerdecouipatedb; Light . . ■ • ^ 

Closing bottles 28* 

„ bIhss pUtea ^^ 
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